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LOEB DRAMA CENTER, Harvard University, Cambridge, Mass. 


Architect: HuGH A. Stusppins & ASSOCIATES, CAMBRIDGE, Mass. Plumbing & Heating 
Engineer: DELBROOK ENGINEERING, INC., CAMBRIDGE, Mass. General Contractor: GEORGE 
A. Futter Co., New York, N. Y. Plumbing & Sprinkler Contractor: C. H. Cronin, INc., 
Boston, Mass. Heating, Ventilating & Air Conditioning Contractor: THOMAS G. GALLAGHER, 
Inc., SOMERVILLE, Mass 


JENKINS VALVES Specified for 


Trouble-free Control of All Service Lines 


In the new Loeb Drama Center you push a button, get a conventional, 
Broadway-type stage. Push another, an “apron type” stage for Eliza- 
bethan drama. Push a third — and voila— you have modified 
“theater-in-the-round!” 


This well may be the finest, the most versatile and responsive theater 

in history. One thing is sure: its builders, architects and engineers 

insisted on practicality along with the stuff of which theatrical dreams 

are made. They specified Jenkins Valves throughout the building for —_ 4enkins Iron Body Gate Valves in the theater's piping system 
the entire complex of heating, piping and air conditioning lines. 


To the men who design, build and operate America’s distinguished 

buildings, the specification “JENKINS” is a trusted protection against 

costly valve maintenance and replacement. And they commonly pro- LOOK FOR THE JENKINS DIAMOND 

vide this protection, knowing that Jenkins Valves cost no more. <> 
SINCE 


2 
Jenkins Bros., 100 Park Avenue, New York 17. VA LVE S e. 


Sold Through Leading Distributors Everywhere 
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. Only B&W Job-Matched 
yy) RR Stainless Tubing Gives You 
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FULL-RANGE SELECTION 
OF SEAMLESS AND WELDED 


Whatever your stainless steel tubing requirements, B & W has the 
right tube for the job. 

Only B & W tubing offers you both seamless and welded in a com- 
plete selection of grades, sizes and lengths. It’s job-matched with the 
right combination of properties, diameter and wall thickness to make 
bending, forming and other fabrication operations easier, faster, 
more economical. And you can rely on consistent quality and uniform- 
ity from tube to tube for freedom of design and long service life. 

Make B & W your choice for stainless tubing. It’s available at Steel 
Service Centers or through your local B & W District Sales Office. For 
Bulletin T-148, write The Babcock & Wilcox Company, Tubular 


Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





1A-1018-8 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainiess steels and special metals 
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“THE ENTIRE HEATING, 
COOLING AND PLUMBING 


Lafayette Park Pavilion 
Apartments, Detroit, Mich. 
Architect: 
Mies van der Rohe 
Mechanical Engineer: 
William Goodman 
Mechanical Contractor: 
General Piping, Inc. 


® 
SYSTEM IS DEPENDENT UPON BaG pumps” 


The dual-temperature heating and cooling system of 
this history-making high-rise is designed around the 
circulation of hot or chilled water to various room 
air handling units. This water is circulated by two 
BeG U-13T Universal Pumps. 

Says Albert Weiss, president of General Piping, the 
mechanical contractors: ‘“The entire heating, cooling 
and plumbing system is dependent upon B&G Pumps 
—a total of 12, including two High-Velocity Boosters 
and two Universal Pumps. 

“After the system was put into initial operation 
and all minor adjustments and servicing performed, 
we have had no service call-backs to date. 

“This freedom from maintenance problems on all 
water circulation, as well as quietness of operation, 


are the main reasons why B&G Pumps were specified 
and why the contractor enjoys installing them.” 
BeG Pumps are designed and built specifically for 
heating and cooling systems. That explains why, in 
mass housing projects or single dwellings, over 
3,000,000 are in service in such systems today. 


=| Bett & GOSSETT 
VG COMPANY 
/ Dept. GO-5, Morton Grove, Illinois 


Canadian Licensee: S. A. Armstrong, Ltd., 
1400 O’ Connor Drive, Toronto 16, Ontario 
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Heating, Piping & Air Conditioning 


FOR CONSULTING ENGINEERS, MECHANICAL (HEATING, PIPING, AND AIR CONDITIONING) CONTRACTORS, ENGINEERS WITH PLANTS AND BIG BUILDINGS 


VOL. 33, NO. 3 MARCH 1961 


FEATURES 
Air Conditioning Prevents Interruption of Extra-High Voltage Cable Testing 


Vacuum Return Cures Hospital's Steam Heating IIls 


Will Public Utilities Sell District Heating and Cooling? 


Follow These Safety Rules for Designing, Using Compressed Gas Piping Systems 
Five Views on Integrated Lighting-Air Conditioning 

Combination Centrifugal/Absorption Cooling May Save Dollars 

Build Air Conditioning Design on Principal Heat Gain Factor 

Good Procedures Forestall Corrosion in Hot Water Heating Systems 

The Law and Your Profits: “Illegal Act’’ Contracts Can Sometimes Be Enforced 
Case Histories from a Consulting Engineer's Files 


Sam Lewis Says: “It Was Necessary to Install Positive Mechanical Damper Linkages 


DATA SHEET 
Check List for use with SMACNA Ventilating Duct Manual 


HPAC ENGINEERING DATA FILE 


Thermoplastic Piping: What it is—What it does—How to use it 
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SUNPOWER - 





Consulting Engineer, Charles S. Leopold, con- 
firmed his reputation for imaginative engineer- 
ing when he put the sun to work in the air 
conditioning system of the Canadian Joint 
Staff Building, Washington, D. C. As a result, 
the occupants enjoy year-round comfort. 


The Powers SOLARTOL, an electronic-pneu- 
matic system designed to measure solar inten- 
sity and regulate air conditioning systems ac- 
cordingly, is used to accomplish this. 


Architects 
Marani, Morris & Allan, Toronto, Ont., Canada 
Associated with 


Faulkner, Kingsbury & Stenhouse, Washington, 
Dp. 


Consulting Engineer 
Charles S. Leopold, Inc., Philadelphia, Pa. 
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PHOTO CONTROLS 
IN WATER PROOF 
HOUSING 
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5 18 PSI MIN. AIR SUPPLY AVERAGING RELAY 
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sunne 


G. Titus Fenn, chief designer, and Charles S. Leopold. 


Solartrol control circuit for each building exposure. 


HOW IT WORKS-—Four pairs of photo-electric 
cells are mounted on the roof, each pair meas- 
uring the solar radiation falling on one side of 
the building which is oriented 45° from the 
true north-south. They are connected to sub- 
master thermostats that control conditioned 
air temperature for each exterior zone in the 
building. One cell of each pair is set to operate 
at 25% Solar Gain and the other at 75%. 


With no sunlight, an outdoor-air master-ther- 
mostat regulates the conditioned air tempera- 
ture. As outside temperature rises from 78° to 
95°, the zone air supply controls reset through 
a range of 68° to 63°. 


With 50% Solar Intensity, the thermostat con- 
trols for that particular building zone are ad- 


justed to operate at a 5° lower temperature 
range — 63° to 58° — to compensate for the 
additional heat of the sun. 


With 100% Solar Intensity, the zone air sup- 
ply controls are adjusted to operate at a still 
lower temperature range — 59° to 54°. 


By varying the temperature of the air in the 
zone duct according to solar intensity as well 
as outdoor temperature, the final room controls 
operate more accurately. Equally important is 
a definite economy of refrigeration. 


Powers controls systems and “Imaginative En- 
gineering” — are establishing new highs in 
comfort conditioning. Case histories are avail- 
able — ask for them. 


THE POWERS REGULATOR COMPANY 


DEPT. 361 —SKOKIE 6, ILLINOIS | Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 
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Draftless 


NEMOSTAT” 
ir Diffusers 


at 


BANKERS 
TRUST COMPANY 


DESIGNER for the Bank: Henry Dreyfuss @ arcuitects for the Bank: 
Shreve, Lamb and Harmon Associates © CONTRACTOR for the building 
and the Bank: Diesel Construction, Inc. © MECHANICAL ENGINEERS for 
the Bank: Meyer, Strong and Jones © suB-contTractors: Raisler 
Corporation 


8 


In the new offices of the Bankers Trust Company at 529 
Fifth Avenue, New York, customers and employees enjoy 
complete air conditioned comfort with Anemostat Air 
Diffusers. In the banking area, over 1500 feet of 
Anemostat Straight Line Air Diffusers draftlessly dis- 
tribute the conditioned air. 


Write for ANEMOSTAT Selection Manual 70 con- 
taining data on wide-range ANEMOSTAT line. 


ANEMOSTAT. 


DRAFTLESS Aspiralting AIR DIFFUSERS 
ANEMOSTAT CORPORATION OF AMERICA 
10 East 39th Street, New York 16, N. Y. 
Representatives in Principal Cities 
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Four simple steps @® 
to contact changeover 


Total time—not more than 60 seconds 


ed 


N.O. to N. C. (or vice versa) 
in 60 SECONDS! 


You'll be truly amazed at the ease of converting the con- 
tacts on these Allen-Bradley Bulletin 700 Type BR 
relays. Using only a screwdriver, as shown above, the 
contacts can be changed from N.O. to N.C. (or vice 
versa) in four easy steps—that take only 60 seconds! 
Such convenient flexibility is a “‘natural’’ for reducing 
relay inventories. 

The Type BR relays are built to provide many mil- 
lions of trouble free operations. With the built-in per- 
manent air gap, magnetic sticking is impossible. And 
the molded coil is impervious to all harmful atmos- 
pheres. Of course, the double break, silver contacts 
never need attention. If you use relays, there are money 
savings for you in the Type BR relay line! 








AUXILIARY 
CONTACTS 
EASILY ADDED 


Type BR relays are available with 2, 3, 4, or 6 poles— 
but as a valuable bonus, one or two fully rated poles 
can be added to the base of each relay—even in the 
field. It's a simple addition that takes only moments. 





ALLEN-BRADLEY | woror’ 


Member of NEMA 


CONTROL 


Allen-Bradley Co., 1335 S. First St., Milwaukee 4, Wis. © In Canada: Allen-Bradley Canada Ltd., Galt., Ont 
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CENTRIFUGAL TYPE: 
CON , Water MPS 


WC-8-20 
UP TO 8,000 
SQ. FT. E.D.R. 


20 LBS. DISCHARGE 
3450 RPM MOTOR 


Your Most Economical Pump Buy 


With so many advantages and quality construction features 
it is no wonder Hoffman “Watchman” Condensation pumps 
have been specified for thousands of installations. Listed 
below are more features which make “WATCHMAN” your 
best Pump Buy. 


@ Compact Size ®@ Cast Iron Receivers 
Easy installation ®@ All Bronze Pumping Parts— 

Economical Operation Seen shoft . 

© Adi 2 owit 
Efficient Quiet Action Agate 7 ee 

@ Ball bearing Motors made 
Low maintenance and guaranteed by leading 
Easy Servicing Manufacturers 


1700 West 10th Street Indianapolis, Indiana 
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WC-12-20 
UP TO 12,000 
SQ. FT. E.D.R. 


20 LBS. DISCHARGE 
3450 RPM MOTOR 


ff 


Note these 
“WATCHMAN” 
Advantages : 


@ Centrifugal design of pump allows 
wider clearances between moving 
parts. 

@ Pump retains rated capacity after 
years of operation. 

@ “WATCHMAN” Pumps are economical 
to purchase, install, operate, and 
maintain. 

@ “WATCHMAN” PUMPS require a min- 
imum of service. 


Single and Duplex CENTRIFUGAL 
TYPE Condensation pumps with wide 
range of capacities are available at low 
cost. Also Hoffman has a complete line 
of engineered vacuum pumps. Send for 
complete information of Hoffman Pumps, 
or contact your local Hoffman wholesaler. 


VALVES,. TRAPS, VACUUM AND CONDENSATION PUMPS, FORCED HOT WATER HEATING SYSTEMS, 
STOCKED AND SOLD BY LEADING WHOLBSALERS OF HEATING AND PLUMBING EQUIPMENT. 
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LETTER FROM THE EDITOR 





Mareh 1961 


Dear Reader: 


The article beginning on page 91 is about the design of a 
specialized air conditioning system that is really unique. This system 
was designed especially for an extra high voltage laboratory to permit 
testing of cables where the environment must be precisely controlled in- 
cluding the relative humidity at 40 percent or less. Lewis Smith is the 
author, and in this article he discusses the design features of the 
heating and air conditioning systems and many interesting installation de- 
tails. With the growing importance of research and the construction of 
laboratories this article is certainly worthy of your consideration. 








How a hospital steam heating system was made more efficient 
is explained by Edward Hoffman on page 95. Prior to applying the cor- 
reetive measures, condensate remained in the radiators and return lines 
which in turn forced a quick drain on the steam supply when automatic zone con- 
trol valves opened. The cure for this problem was in the installation of an 
impulse type vacuum receiver for the condensate return system. This has 
not only made the system operate as it should perform, but it has also 
drastically reduced the steam requirements. 








The new district heating and cooling system in Hartford, Cen- 
necticut to serve seven buildings and a shopping center through a 14,000 
ft underground pipeline undoubtedly has many advantages that are worthy of 
your consideration. The article on pages 97 to 99 explains these as well 
as some of the problems that may be encountered in the design of these systems. 








For safe operation of compressed gas piping systems, Ellis 
L. Stout has compiled some vital rules that should be followed. His 
article is on page 100 and in it are contained some valuable tables of 
properties of many gases which will be helpful in designing these piping 
systems. 








Five views are given in the article on page 104 as to how to 
best coordinate improved lighting and air conditioning techniques for the 
modern office buildings of today. The lighting specialist said at today's 
lighting standards of 100 foot-candles per sq ft, it is imperative that 
the design of the air conditioning system consider this heat input and 
design the air distribution systems to provide the best comfort. Samuel 
R. Lewis, speaking for the consulting engineer's viewpoint, related how 
his firm has designed a number of installations with these requirements 
in mind. The illumination engineer discussed the importance of the higher 
foot-candle levels and how important the ceiling is in the proper planning 
and design of these systems. The architect stated that he may wish to 
have some of the ceiling returned to him for more integrated design of all 
the services contained in the ceiling. The user urged that more emphasis 
be placed on maintenance during the design phases. 
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LETTER FROM THE EDITOR (continued) -- 


A method of determining operating costs for two types of power 
for large air conditioning systems is given by Victor Chun in his article 
on page 108. He suggests that a combination of an absorption machine and 
Steam turbine driven centrifugal chiller be considered in evaluating 
the methods available to achieve the desired cooling effect. In an 
example he shows that this combination can save appreciable operating costs. 








The design of the heating and air conditioning systems for 
the new home office center of Union Oil Co. in Los Angeles required the 
careful consideration of not only climate, sun load, but location of the 
buildings to achieve the most workable solution. Lester Ries discusses 
these, engineering design problems and the solutions that resulted in using 
a high velocity dual-duct system in his article on page 110. This article 
certainly illustrates how architects and mechanical engineers can combine 
forces to develop an installation that coordinates all that is desirable 
for a satisfactory solution. 











How to prevent corrosion in hot water heating systems is dis- 
cussed by R. H. Hayman in his article on page 115. He suggests that all hot 
water heating systems should be cleaned prior to start-up in order to 
eliminate debris which may interfere with the heat transfer rate and 
which may accelerate corrosion. Various solutions available for later 
chemical treatment of circulating water are also suggested as a means 
of insuring satisfactory protection against corrosion. 








Iwo interesting case histories from a consulting engineer's 
files are reported by C. T. Baker on pages 122 to 124. He cites the case 
of the low bidder and the case of the fractured pump casing in this article. 





Sam Lewis reports some interesting experiences with dampers 
this month on page 124. 





A valuable check-list for sheet metal duct design is presented 
as the Data Sheet on pages 125 and 126. This check-list has been prepared 
by the Ventilating and Air Conditioning Contractors Association of 
Chicago and this should be very helpful to the consulting engineer 
particularly in designing duct systems and in preparing the ventilating 
specifications. The check-list is to be used in conjunction with the 
new “Manual of Duct Construction for Ventilating and Air Conditioning 
Systems" which has been issued by the Sheet Metal and Air Conditioning 
Contractors National Association. 








Don Bahnfleth, HPAC Engineering Editor, has prepared a com- 
prehensive report on the subject of plastic piping which begins on page 
127 this month. In order to be able to design these piping systems for 
dependable operation, knowledge of the properties and design limitations 
should be understood. This information has been included as well as 
a discussion of good installation procedures that should be followed. This 
information has been compiled from many sources and should be very useful 
as a reference. 








Do you agree with the answers given on pages 82 and 84 to the 
question about using No. 6 fuel oil where constant modulation is required? 








The many news items and other short reports on pages 37 to 
40 in the You'll What to Know section will help keep you informed. 





Part 2 of this issue is another Trade Literature Supplement pre- 
pared for your convenience in obtaining copies of new bulletins with a minimum 
effort on your part. I hope you will find it to be helpful. 


Bt Kaoer- 


Editor, HEATING, PIPING & AIR CONDITIONING 
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Capacities to 2800 GPM 
Heads to 290 Feet 


Discharge Sizes 144 to 


8 inches inclusive 


Temperatures to 250° F. 


For further information con- 
tact your local Chicago Pump 
Distributor or write direct for 
Bulletin 102-A. 


© 1960—CP—F. M. C. 


Heating, Piping & Air Conditioning, 


HORIZONTAL SPLIT CASE— 
DOUBLE SUCTION, SINGLE 
STAGE PACKED PUMP 


A NEW, QUIET, VIBRATIONLESS PUMP 


The new Chicago DPA pump is an exceedingly sturdy, quiet unit providing 
maximum hydraulic efficiency at all times. Suction, discharge openings and 
bearing housings are integrally cast into the lower case for maximum rigidity 
and perfect alignment. 


Positive impeller positioning is assured at all times due to a novel and proven 
design of the rotating assembly. Removal of the entire rotating assembly for 
inspection is made easy and exact re-alignment assured. 


The cast bronze impeller is hydraulically and dynamically balanced and the 
water passageways hand ground for smooth vibrationless operation. The extra 
deep stuffing boxes are tapped and bronze lantern rings provided for connection 
of water sealing. 


Putting ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Wie HYDRODYNAMICS DIVISION 
icelelem Sta i it Bf CHICAGO PUMP 


ns ainda: 622¢ Diversey Parkway * Chicago 14, Illinois 


March 1961 











The 172-unit Holiday Inn 
of Allentown, largest motel in eastern Pennsylvania, has just completed its third addition 
in a little over two years and another new section is already being contemplated. Comfort 
conditioning for the entire installation is 100°; Acme! 

According to Inn manager John G. Lord, *“‘Acme was specified by our architects and 
engineers because of the excellent, trouble-free service Acme equipment is known to give. 
From our experience, we wouldn't hesitate to recommend Acme-system air conditioning 
regardless of the demands required.” 

Contractors ... Lehigh Engineering Company, Bethlehem, Pa. And the owners, H. Ted 
Lyons and G. W. Hersh, Jr., agree . . . “‘Acme was selected as the most economical and 
efficient to both heat and cool the entire project. We’re proud and pleased with the operation 
of all the Acme equipment installed. Maintenance and service calls have been at a minimum 
and our customer has never had anything but praise for the job.” 

You are invited to try “‘the excellent trouble-free service of Acme equipment”’ for your- 
self. Your satisfaction is guaranteed. 


INDUSTRIES, INC. 


JACKSON, MICHIGAN ¢ GREENVILLE, ALABAMA 
MANUFACTURERS OF QUALITY AIR CONDITIONING AND REFRIGERATION EQUIPMENT SINCE 1919 
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APPLICATION HINTS: 





Ways to simplify construction and cut costs with 


Cut total piping costs of heating systems. Flexpipe connectors 
handle offset and riser expansion—eliminate the need for extreme 
accuracy in roughing-in—eliminate time and cost of through-floor 
connections, hung ceilings and furred out walls Piping can hug the 
wall, Saving floor space Flexpipes are used to simplify design and 
installation in both steam and hot water heating systems. 


Handle expansion on long horizontal runs in big hot water jobs. 
Modern schools and institutions of multi-structure design involve 
long horizontal runs for hot water heating mains. Using Flexpipes 
to take up expansion and contraction in the mains can often eliminate 
the need for expansion bends—make possible smaller, more econom- 
ical tunnels—simplify and speed installation—reduce maintenance. 
Flexpipes also dampen pump vibration and minimize transmission 
of noise along the heating mains. 


Save space, absorb vibration, cut installation time in air condi- 
tioning systems. In larger heating and cooling systems, Flexpipes 
take up movement caused by expansion and contraction in piping 
absorb vibration from pumps—require less space—install easily in 
tight quarters—even when outlets do not line up—cut costs of using 
short lengths of pipe and elbows. 


Meet big, tough piping problems. Flexpipes have the flexibility 
and strength to handle many unusual and complex jobs. These are 
available in sizes through 16” I.D. in tin bronze, stainless steel or 
hot-dipped galvanized steel. In the installation above, Flexpipes 
helped solve some difficult problems in air conditioning a large 
office building. Flexpipes connect risers and branch pipes, handle 
movement up to 2 inches in the spring-mounted risers, and water 
pressures up to 400 psi at lower floors. 


WHERE TO BUY: Leading plumbing and heating supply houses 


can provide you with information about Flexpipe in standard sizes. 


For the name and address of the distributor serv ing your area, or 


for more detailed information, write to: 


P.O. Box 791, Waterbury 20, Connecticut. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario. 


Anaconda Metal Hose, 


ANACONDA’ 


product 


1s I 





Install Garlock Rubber Expansion Joints. 
It’s good piping practice; here is why: 
1. Prevent stresses. Piping systems ex- 
pand and contract with temperature 
changes. Garlock Expansion Joints act 
as a “breather” . . . compensate for 


ENGINEERED expansion and contraction. 


2. Eliminate vibration and noise. Pumps, 
PRODUCTS compressors, engines, and pressure 
surges in pipe lines create vibration 
for Plant and objectionable noises. Garlock 
Rubber Expansion Joints act as an 
Maintenance absorbent cushion . . . reduce vibration 
and insulate against transfer of noise 
to other parts of the building. 
3. Compensate for misalignment. Piping 
and mechanical equipment often move 
out of normal alignment during opera- 
tion due to wear, load stresses, or 
settling of buildings. Garlock Rubber 
Expansion Joints compensate for this 
and prevent possible breakdowns of 
equipment. They also make installa- 
tion easier since alignment of piping 
and equipment need not be as accurate 
when expansion joints are used. 
4. Reduce flange breakage. Undue 
stress caused by misalignment, vibra- 
tion, expansion or contraction of pip- 
ing or equipment, will break the metal 
connecting flanges. Garlock Rubber 
Expansion Joints relieve such stresses. 
Offer many application advantages. Gar- 
lock Rubber Expansion Joints outlive 
metal ones; do not crack, corrode, 
lose shape, or require gaskets. The 
sturdy construction of Garlock Rubber 
Expansion 
Joints 
results in 
satisfactory 
service 
where pres- 
sures are as 
high as 150 
p.s.i., tem- 
peratures 
to 180°F. 
Typical installations show Garlock Rubber Expansion Joints on a 26” Expansion joints are also available for 
vacuum condenser inlet (left) and 2” suction and discharge pipes. service up to 450°F. In the photo of 
Garlock furnishes standard joints from %” to 72” in pipe diameter, the joint tin half. th ints t 
inh be athents, joint cut in half, the arrow points to 
a steel reinforcing ring which, when 
varied in number with the joint size, 
provides the extra strength needed for 
the most severe applications. 
For more data, call the nearest of the 
26 Garlock sales offices and warehouses 
throughout the U.S. and Canada. Or, 
write for Catalog AD-137, Garlock 
Inc., Palmyra, N.Y. 


GA RL O 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company. 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*DuPont Trademark 
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The TWO BEST FRIENDS 


any boiler ever had 


MEDONNELL 
N# 150 


THE PUMP CONTROL AND 
LOW WATER CUT-OFF: 


MCDONNELL No. 150 


Used as pump control, low water 
fuel cut-off and low water alarm. 
Built in the McDonnell tradition to 
stand up under the temperatures and 
pressures such a control encounters. 


Underwriters’ listed. 


STEAM MAIN 


SAFETY VALVE 


WATER LINE 


STEAM BOILER 


SWITCH 


How to use them— 


The drawing shows the simple hook-up that has 
solved the tough problem of water level control 
for medium pressure boilers... boilers with steam 
pressures up to 150 psi. 

McDonnell No. 150 on the boiler controls the 
boiler feed pump as it should be controlled— 
directly from the boiler water level. This holds 
the water level within the close limits that assure 
maximum steaming efficiency and fuel economy. 

McDonnell No. 27TA Water Feeder, installed 
on the receiver tank, adds the necessary make-up 
water as required by the system. 

The low water cut-off and alarm in the No. 150 
provides circuits for cutting off burner and sound- 
ing low water alarm—a final safeguard from 
emergency conditions such as current interruption 
in the pump circuit or failure of make-up water 


supply. 

es, this is the most thoroughly proved, widely 
used hook-up of its kind, adaptable to every con- 
dition. McDonnell Water Level Controls are avail- 
able for steam boilers up to 250 psi. and for hot 
water space heating boilers. Write for information. 


CITY WATER SUPPLY 


CONDENSATE 
RETURN 


THE MAKE-UP 
WATER FEEDER: 
MCDONNELL No. 27TA 


A float-operated make-up water 
feeder with the large feeding capac- 
ity and sturdy construction essential 
a a a ee ae 
in receiving tanks. Other types for 


all needs 


MCSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 


MCDONNELL 


BOILER WATER FEEDERS @e LOW WATER. FUEL CUT-OFFS @ PUMP 


SWITCHES e RELATED LIQUID LEVEL CONTROLS FOR TANKS, STILLS, AIR CONDITI 


CONTROLLERS e@ RELIEF VA 
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wherever, whatever you build, 
you'll build better with 
the full range of high quality 
steel pipe from Youngstown 


Quality steel pipe from Youngstown mills is low- 
cost, efficient and long-lived. It carries steam to 
melt snow for Chicago's huge O'Hare Field. 
Brine to freeze a Des Moines, lowa ice rink. Water 
and gas for housing. Heat lines in city skyscrap- 
ers. And it does a thousand other jobs. 


Youngstown steel pipe is simple and easy to 
install using standard practices. Order it contin- 
uous weld or seamless. Get it black or galvan- 
ized, standard weight, extra strong, double extra 
strong, large O.D., reamed and drifted, threaded 
or plain end. Whichever you choose you know 
that you're getting quality that is controlled from 
ore to open hearth to mills to final inspection and 
delivery by Youngstown, world's second largest 
pipe producer. 


900 independent pipe distributors across the 
country are your reliable source for fast, on-site 
delivery of quality Youngstown pipe. 


Next time you build, specify steel pipe you can 
depend on. Specify steel pipe for better building 
from Youngstown. 


= growing force in steel 


For full details on Youngstown Standard Pipe, write to: Dept. D-3! 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 





when 
the 

Dry Bulb 
goes 
down 
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control illiiy 


ctanda vit uw. Marley DriCooler 


AIR COOLED CONDENSERS 








DIAL THE PRESSURE YOU WANT 
DriCooler Damper Control does the rest. 

A single setting of this simple control 
maintains correct pressure regardless 
of dry bulb fluctuation. 


SIMPLY SUCCESSFUL—SUCCESSFULLY SIMPLE: that is a 
factual description of DriCooler Damper Control System. Design 
simplicity that eliminates pressure valves, by-pass piping and over- 
sized receivers is basic in the Marley method that requires no coil 
flooding, no added refrigerant charge in low dry bulb periods. 


DriCooler Damper Control System is pressure actuated and 
ignores dry bulb drops. By governing intake air and air flow, it main- 
tains uniform condensing temperature during critical periods without 
adjustments. It is never necessary to out-guess the weather man. 


DriCooler Damper Controls are building outstanding records of 
successful service in cities with widely varying dry bulb conditions, 
like Douglas, Arizona and Montreal, Quebec. Ask the Marley Man 
to show you facsimiles of certified recordings that show how Dri- 
Cooler Damper Controls perform on single- or multi-circuit jobs. 


U. S$. and Foreign Patents Pending 


* KANSAS CITY 14, MISSOURI 
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EASY WRENCHING 
FAST MAKE-UP 





























CLEAN/OVER-ALL PROTECTION 


Capitol count down 
= INSURES NO FAILURES! 


A union is more than a fitting. Installed, it is a refinery .. . 
a skyscraper ... an atomic-energy plant! Continued operation 
depends on it. 


And you can count on Capitol forged steel unions .. . 
because they give you 4-way service insurance. 


(1) Leak-proof connections assured because Capitol unions 
POSITIVE SEATING have more threads, accurately cut and double-checked according 
to Army-Navy gauging practice. Both hand-tight and pressure- 
. tight threads are checked, two operations instead of the one 
required for American Standard gauging. The extra threads 
mean on-the-job assurance of tight installations. (2) Positive 
seating because each union is individually pressure-tested. (3) 
Clean/over-all protection, each male and female part completely 
phosphate coated; each nut electro-zinc plated. (4) Easy 
wrenching /faster make-up because all three parts have a definite 
octagon shape. 

You get all 4 important advantages at no extra cost when 
you specify CAPITOL forged steel unions . . . one of the full- 
line of Army-Navy gauged forged steel fittings. Now more than 
one million in service . . . and not a single failure. 

LEAK-PROOF CONNECTIONS CAPITOL MANUFACTURING CO., 
Division of Harsco Corporation, Columbus, Ohio. 


SOLD ONLY THROUGH 
RECOGNIZED DISTRIBUTORS 
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Anaconda drainage fittings cre 


desiane atch A ja tube 


Longer Lengths—Fewer Joints 


tube removed after 13 years’ service in a soil line. 


WASTES FLOW FREELY IN COPPER DRAINAGE SYSTEMS 
AND YOU SAVE MONEY. Compare the condition on the inside of 
this copper tube with what you might expect to find in ordinary piping 
after 13 years in service. Rust-caused troubles such as reduced flow or 
stoppages do not occur inside copper drainage lines. That is why many 
plumbing codes allow the use of 3” diameter copper tube for soil line and 
vent. Material costs are reduced and, because a 3” copper tube stack with 
fittings fits inside a standard 4” partition, the need for expensive, space- 
consuming plumbing walls is eliminated. Save time, effort, and money— 
install the modern drainage system with Anaconda copper tube and fit- 
tings. For information, write: Anaconda American Brass Co., Waterbury 
20, Conn. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


6001L 


COPPER TUBE AND FITTINGS for soll, waste and vent lines a 


Con 
Ot ncaa 


Available through plumbing wholesalers. Anaconda American Brass Company 


Preassembly—Saves Time Lightweight Copper—Easier Installation Compact Connections—Save Space 


ee 
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power to cool a clerical center 


Two Wagner® 900 hp motors utilize easily accessible 
low voltage power to drive centrifugal compressors 
in New York’s Interchurch Center 


One of the newest office buildings in the city, the 19-story Interchurch 
Center houses more than 2,000 workers. It is completely air conditioned... 
all 400,000 square feet of it. 


It’s a big job, powering the centrifugal compressors in a system that is 
designed to air condition that much space. A job usually handled by high 
voltage motors, but done here by two 900 hp Wagner® Type RP open type 
motors rated at 460 volts, 1750 RPM. They were specified to take advantage 
of an easily accessible low voltage power supply, and so eliminate the expense 
of running in a high voltage line. How do they perform under loads created 
by centrifugal compressors? Simply put, they operate at peak efficiency, 
day in and day out. 


Compact and dripproof, Wagner RP motors are packed with power and 
stamina. They’re the perfect drives for big pumps, fans, and blowers as well 
as compressors. Built in frame sizes 504U through 962S, Wagner open type 
motors are available in ratings through 1000 horsepower. 


Want your motor application analyzed? Call your Wagner Sales Engineer. 
His recommendations, and Wagner motors, will serve you well. 


THE INTERCHURCH CENTER Branches and Distributors in all Principal Cities 


Owner: The Interchurch Center Wasner Electric Corporation 


Architects: 6370 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 
Collens, Willis and Beckonert 
Vorhees Walker Smith Smith & Haines 

General Contractor: 
Turner Construction Company 


Mechanical Contractor: 
Raisler Corporation 
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New headquarters of Home Security Life insurance Co., Durham, North Carolina, 
completely air conditioned with Gas-operated Carrier Absorption Refrigeration. 
Associated architects: Small & Boaz; Antonin Fiaymond & L. L. Rado. Consulting 
engineers: General Engineering Associates. General contractor: George W. Kane. 
Mechanical contractor: W.H. Sullivan Co., Inc. 


TLL ' TTT 


TTT LLU 


Insurance company insures comfort cooling with 
GAS-operated CARRIER Absorption Refrigeration 


The attractive new home office of Home Security 
Life Insurance Company in Durham, North Caro- 
lina, is as modern in personnel comfort as in its de- 
sign. It is completely air conditioned with one of the 
most efficient systems available — Gas-operated 
Carrier Absorption Refrigeration serving 190 Mod- 
ular Weathermaster* room units. 


Good-looking machine room. Reflects up-to-date design of entire building. Here 
the gas-operated Carrier unit operates at 250-ton capacity to cool 575 GPM water 
from 52.5 F te 42 F. when supplied with 12 psig steam. 


24 


The Carrier absorption system is the essence of 
simplicity and economy. No prime mover is re- 
quired. The energy source is low-pressure steam 
from a gas-fired boiler. Water is the cooling agent. 
Boiler capacity is put to use on a year ’round basis 
.cooling in summer, heating in winter. And 
thrifty gas keeps fuel costs low. 
For comfort cooling at low cost, specify Gas and 
Carrier Absorption Refrigeration. Performance 
data and cost details are yours for the asking. Call 
your local Gas Company, or write Carrier Air Con- 
ditioning Company, Syracuse 1, New York. 
American Gas Association. 


FOR HEATING & COOLING 
GAS IS GOOD BUSINESS! 


*Reg. U. S. Pat. Off. 
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HOW ONE VALVE GIVES POSITIVE SHUT-OFF 


AND PRECISE 


SIZES TO 36%: Lines 
above 8” are no longer a 
problem. Specify sizes ond 
pressure rating to meet 
your design needs. 


COMPACT: No bonnet 
cavity or rising stem soves 
weight ond space. 


SYSTEM BALANCING 


PERFECT BALANCE: Plug 
is smoothly, easily posi- 
tioned for precise throt- 
tling ... wrench shows de- 
gree of throttle. 


THROTTLE or SHUT-OFF: 
if desired, shut-off valve 
can be eliminated down- 
stream from throttle valve. 
Positive shut-off assured by 
pressurized lubricant. 


NO CHANCE OF 
NOISE: Solid tapered 
plug is perfectly seated in 
rugged body .. . no ex- 
posed seats . . . silent for 
the life of the building. 


ROCKWELL-Nordstrom VALVES 


another fine product by 


© 


ROCKWELL 


More and more air conditioning design engineers are spec- 
ifying Rockwell-Nordstrom lubricated plug valves to get 
both positive shut-off and precise balancing with one valve. 
Since these valves are positively sealed by pressurized 
lubricant and they are easily positioned to give just the right 
degree of throttle it is easy to see why they’ve been used on 
so many of the new chilled water systems. Additional, im- 
portant benefits of Rockwell-Nordstrom valves: compact 
design (no yoke or bonnet) to fit in tightest areas . . . quiet 
operation because flow through the valve is smooth, easy 
. . and long life because it’s a lubricated mechanism. 

Why not get complete details on Rockwell-Nordstrom, 
the world’s most complete line of lubricated plug valves, 
lubricants and accessories. Send the coupon below. Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. Rockwell International, 
S.A., Geneva, Switzerland. 


Rockwell Manufacturing Company 
Dept. 110 
Pittsburgh 8, Pa. 

Please send Bulletin V-203. 

Please have your representative call. 


Title 





WIDER CHOICE 


POLY-COR 


Dekoron products are first in the field for wide selection... quality... service... new 
product development. And the New Poly-Cor is the latest development to make instrument 
tubing news. 


For here is a superb instrument line harness of exceptional quality with features never 
before available. Check them carefully. New grade of all-black polyethylene for 
operation at higher temperatures . . . number coding of tubes for easier hook-up 
...Mylar® vapor barrier... lighter weight. All these features are now 
standard in New Poly-Cor — and at no increase in price. 


Request a Dekoron sample today and get full specification data from 
your local representative. Dekoron products represent years of 
experience in the instrument field. . . are application-engineered 
by the company with the greatest application experience. 
A-2318A ‘ Lengths 
Viny! Sheath UP TO 1000 FEET 
Lighter Weight FLEXIBILITY 
EASIER 
INSTALLATION 


Number Coding 
CONVENIENCE 


All-Black Tubes . Mylar Barrier 
ULTRAVIOLET ii, NO PENETRATION 


RESISTANCE 


New Black Polyethylene 
HIGHER TEMPERATURE 
OPERATION 


‘quality « research « service \~ 


SAMUEL MOORE & COMPANY * DEKORON PRODUCTS DIVISION MANTUA, OHIO 
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“Here’s why I’m sticking 
with H&M air-cooled 
condensers 





— ee Ee 


- - mae ee ee 
aoe — | 


rest 


Heating. Piping & Air Conditioning, March 196] 


...H&M's Limitro/ valve 
lets you use them year-round |”’ 


“Many of my air conditioning and refrigeration systems have 
to operate 12 months a year. But cold weather used to raise 
cain with compressor-condenser balance. 


“Then I learned that Halstead & Mitchell had a Limitrol 
pressure modulating valve that adjusts their air-cooled con- 
denser capacity to compressor head pressure, whatever the 
outside temperature. What’s more, H&M gives me multiple 
circuiting at no extra cost!” 


You'd do well, too, to standardize on H&M Air-Cooled Con- 
densers. There are propeller fan models with vertical or hori- 
zontal air discharge, and centrifugal fan models for inside 
installation with ductwork. Capacities of 5 to 100 tons. 


Want more information? Call your parts wholesaler or write 
for Bulletin AC-102. Halstead & Mitchell Co., Bessemer 
Building, Pittsburgh 22, Pa. 


Air-Cooled Condensers + Air Handlers and Coils + Cooling Towers + Water-Cooled Condensers 


© 
Halstead « Mitchell 





She to Sage” FN VECTOR 
RADIATES DESIGN VERSATILITY 


Ue UNE OFFERS... 


CHOICE OF...FRONT COVER...FRONT/TOP COVER...SLOPING COVER 


Completely refashioned to architects’ and contractors’ specifications, Dunham-Bush Fin Vector 
full ‘‘wrap-around”’ cover in all three styles introduces exciting possibilities for heating 
industrial, commercial and institutional buildings. 


The new Fin Vector flush mounts, 1, 2 or 3 tiers high. It fits wall-to-wall installation like 

a glove. Or, Fin Vector can be efficiently employed in separate units as convectors 

and combined with Dunham-Bush Unit Heaters, Heating-Cooling Units and Convectors... 
for any combination of requirements. 


Heating element size selection is a cinch as Dunham-Bush supplies a full range 
in copper and steel. Ingenious ball-bearing hanger provides ‘‘floating action”’, 
minimizing noise, at no extra cost. 


The new face and features of Fin Vector win quick approval of all concerned with heating... 


Rounded Corners Complement 
Sleek Long-Low Design 
Architecturally correct in alli re- 
spects. Whatever the building con- 
struction or decoration, Fin Vector 
presents an attractive, continuous 
flowing appearance without over- 
lap seams. Louvre design mini- 
mizes wall smudging. 


Quick ... Economical... Easy 
Lowest-cost Installation 

The time-saving, money-saving se- 
cret is ‘“‘Slide’nSnap” design and 
installation with a complete pack- 
age of accessories. Even the hang- 
ers snap and lock at the selected 
proper pitch. No screws in the 
cover. 


The Building Isn't Built That 
Poses a Problem for Fin Vector 
Whether heating’s for commercial, 
industrial or institutional buildings 

.. whether room design is simple 
or complicated ...whether heat 
demands are high or low ... Fin 
Vector fits. 





DUNHAN.LSh — 


DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES LOCATED IN 


Send for complete specification details of Dun- 
ham-Bush “FC’) “TFC” and “SC” Fin Vector 
Radiation. Request data sheets No. 1258C, No. 
1271, No. 1272, No. 1273, and No. 1274. 


OFFICES PRINCIPAL CITIES 
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NOW... 
get 
Relative 
Humidity 
readings 
directly 
with this 
portable 


New Taylor 100) Relative Humidity Recorder 
is actuated by Nylon Fibre elements that 
change in length with variations in mois- 
ture content. This physical change is magni- 
fied by a special mechanical linkage and 
used to actuate a pen which records humidity 
directly on an easy-to-read 24-hour chart. The 
two-pen instrument shown here also records 
dry bulb temperatures. 
Why don’t you take advantage of these many 
fine features: 
Easy to read. No conversions to make. 
Portable. Weighs only twenty-five pounds. 
Handle is standard equipment. 
Accuracy unaffected by periodic saturation. 
No water supply connections. No trouble- 
some wicks to change. 
Dependable, trouble-free service . . . same 
mechanism as time-proven 76] Recorder. 
Low cost... . Shelf delivery. 


Write now for Bulletin No. 98410. Taylor 
Instrument Companies, Rochester, New 
York, and Toronto, Ontario. 


Taylor Lb nslruments MEAN ACCURACY FIRST 
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2 Park Avenue, New York City. Consulting Engineers: Sears and Kopf; Mechanical Contractor: Kennedy-Scheidel-Young, Inc.; Electrical Contractor: Theodore Kaish, Inc 


Chrysler Air Conditioning tailored to tenant needs 
installed a floor at a time in 27-story building 


consulting 


During the past five years, scores of Chrysler air condi- 
tioners have been installed at 2 Park Avenue, New York 
City. What has been one of the longest air conditioning 
jobs in history has also been one of the most successful. 


By handling this 27-story building zone by zone and floor 
by floor, about 1400 tons of Chrysler equipment have been 
installed . . . with an absolute minimum of inconvenience 
to tenants. As tenants move in or renew leases, they are 
consulted as to exact air conditioning requirements. Each 
then gets the system best suited to his needs, 


This unusual method is flexible—Chrysler can supply 
packaged units, chillers or room units as needs demand. 
all air conditioning equipment taps 


And it is economical— 
water and air connections which 


into central electrical, 
serve the entire building. 


Chrysler engineers worked closely with the 
engineer and contractor during the advance 
this complex air conditioning problem. They will be as 
happy to cooperate with you. For information on their serv- 
ices and Chrysler Air Conditioning equipment, write today. 


planning of 


> HRYS LER 
AIRTEMP 


In Canada: Therm-0-Rite Products, Ltd., Toronto, Ontario 
Airtemp Division, Chrysler Corporation, Dept. CD-31, Dayton 1, Ohio 


Heating, Piping & Air Conditioning, March 1961 





IN TUBING—Nothing Beats Copper! 
IN COPPER—Nothing Beats 


Ideal in 


© General Plumbing 
© Heating Systems 


© Drainage Waste 
and Vent Lines 


® Sprinkler 
and Irrigation Systems 
© Rural Installations 


© Soft Temper T:s<s Can Be Curved Around Corners 
and Obstructi.»: and thru Small Openings, yet 
Are Rigid Enough to Keep from Sagging without 
Support. 
Solder Fittings Can Be Applied More Quickly, 
Easily, Conveniently. 
Cuts Installation Costs Substantially as Compared 
with Other Materials. 
Enduring ®@ Bright Clean Finish 
High Heat Conductivity 


Send for Complete 
Catalog 


READING TUBE Co. 


A DIVISION OF PROGRESS MANUFACTURING CO., 
EMPIRE STATE BUILDING, NEW YORK 1, N. Y. * PLANT =A onl PA. 


Other Divisions of Progress Manufacturing Co., Inc. 


READING METALS REFINING CORP., Ontelaunee Twp., Berks Co., Pa. 
READI-FIN MFG. CO., Inc., Reading, Pa. 


READING, PA. CHICAGO, ILL., 305 W. 3ist St. DALLAS, TEXAS, 9000 Sovereign Row 
WOODSIDE, L. |., N. Y., 57-17 Northern Bivd. CLEVELAND, OHIO, 1562 E. 55th St. HOUSTON, TEXAS, 1121 Rothwell St. 
PHILADELPHIA, PA., 921 No. Penn St. NEW ORLEANS, LA., 1102 St. Thomas St. OAKLAND, CALIF., 410 Hegenberger Rd. 
ATLANTA, GA., 690 Murphy Ave., S.W., Unit 5, Bidg. B DENVER, COLO., 2635 Walnut St. LOS ANGELES, CALIF., 120 No. Santa Fe Ave, 
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The Nesbitt Line 


NEW...improved system for 


classroom comfort and economy 


Wind-o-line Radiation 
makes the difference! 





This new engineering 
publication for the 
Series 600 Line is 
now ready. Write for 
a copy of Pub. 10A1. 


O; course you like the beauty of modern lines and colors .. . 
and you welcome the fact that these new integrated storage 
cabinets provide the mobility and flexibility demanded by crea- 
tive teachers . . . but of prime importance to you, as a designer 
for classroom thermal comfort, is the fact that the features and 
advantages of Wind-o-line Radiation have been retained in the 
new Nesbitt Series 600 Line. 

Wind-o-line solves the cold downdraft problem . . . but more 
than that: In a forced hot water system the copper tubing of 
Wind-o-line finned radiation serves as the supply and return 
piping for the Syncretizer unit ventilators in a whole group of 
classrooms. Costly pipe trenches, conventional mains, run-outs 
and pipe coverings are eliminated. 

Syncretizer multiple serpentine heating elements deliver the 
required heating capacity with water quantities a third or less 
of those demanded by conventional elements; and the additional 
heating surface provided by Wind-o-line further reduces the 
water quantity. Smaller pipes and pumps are used. 

The gravity heating capacity of the Syncretizer with Wind-o- 
line radiation is more than sufficient to maintain adequate 
building temperatures during shutdown periods. Special con- 
trols and intermittent fan operation are unnecessary. 

Thus, for daytime comfort, nighttime protection, and reduced 
system costs—WIND-O-LINE MAKES THE DIFFERENCE! 


“For the Pursuit of Scholastic Excellence” 


* 
O/FY4 YAil COMFORT-CONDITIONED CLASSROOMS 


The Series 600 Line is made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard Industrial Division, and American-Standard Products (Canada) Ltd. 
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| BOILER ROOM in the 
Brooklyn Union Gas Company 
Building leaves basement clear 


| for parking 32 cars...and two 


Surcnior PACKAGED BOILERS 
do the job... 


The first of two 600 hp. Superior Packaged Boilers is shown 
being hoisted to the top of the new 14-story Brooklyn Union 
Gas Co. Building in Brooklyn, New York. 


These two high pressure Superior Packaged Boilers . 
probably the largest ever installed so high above the 
ground ... will supply both heat and hot water for the 
entire 14-story structure as well as heat for a second 4-story 
bank building to be erected adjacent to the new sky- 
scraper. 


The roof-top installation was planned by the consulting 
engineers” to make more efficient use of valuable base- 
ment space which will be used for parking 32 company 
cars, a car-washing rack, storage, and offices for dis- 
patchers, drivers, and building maintenance personnel. 
The roof-top installation also saves both the expense and 
the space for a chimney extending from ground to roof-top. 


Each of the Superior Packaged Boilers is equipped for fully 
automatic operation burning gas at high thermal efficien- 
cies. Superior’s continuous gas pilot provides maximum 
safety of operation. 


“FRANCISCO & JACOBUS 
Engineers and Architects 


Superior Packaged Boilers of 

the fire tube type are available 

in 17 sizes from 20 to 600 bph. 
Water-tube types in sizes to 
60,000 lbs./hr. The catalog 
illustrated provides condensed 
data on the world’s most complete 
line of packaged boilers. 

Request catalog S-14. 





Fire-Tube and Water-Tube PACKAGED BOILERS 
for STEAM or HOT WATER 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 






iz Ud /LO/INS 


PACKAGED BOILERS 
















WHY USE DRAFT INDUCERS? 


e Draft inducers permit the use of short stub stacks eliminating 
the costs and unreliable operation of tall stacks. 


e Draft inducers maintain slightly negative in-boiler pressure 


which prevents gas or fumes leaking into the boiler room. 
e In small unattended boilers, draft inducers minimize the 
danger of gas accumulations or blowouts. 


e Draft inducers, by providing uniform draft at all times, 
permit closer adjustment of burners than would be possible 
otherwise for complete and economical combustion. 


WHY CHOOSE WING DRAFT INDUCERS? 


e Wing Draft Inducers take far less room and are much easier 
to install in any position than centrifugal units. 


e Wing Draft Inducers have led the field for over ten years. 


& e Wing’s experience guarantees a draft inducer that is 
6 constructed to provide really long and trouble-free life. 


e Wing Draft Inducers provide the unique, easy-access feature. 
The fan and drive equipment may be withdrawn from the housing for 
cleaning and maintenance without disturbing breeching connections. 


L. J. WING MFG. CO. 


DIVISION OF AERO SUPPLY MFG. CO. INC. 
LINDEN, NEW JERSEY 
FACTORIES: LINDEN, N. J. AND MONTREAL, CANADA 
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PROVEN BEST! 
DURIRON PIPE 


FOR CORROSIVE WASTE DISPOSAL 


For nearly 40 years Duriron 


has been the only material consistently 


used for “‘life of the building’ construction 


at 


> 
~~ 
Fo 


Install Duriron and forget it. Embed it in concrete, bury it 
in the ground, hide it behind walls and false ceilings, and forget it. 
Duriron is installed by standard plumbing methods. Available 
with a complete line of Duriron fittings. 
The complete waste disposal system in Duriron will provide 

safety and ease of mind for the building owner and the specifications 

writer, as well as confidence and ease of handling for the plumbing contractor. 
Insist upon the proven material —Duriron. 


THE DURIRON COMPANY, INC. DAYTON, OHIO 4& DURIN@ 


too E NAME ON EVERY PIECE 
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WHEN 
YOU 
NEED...... 


® Quick Action 
®@ Leak-Prooft Seal 
® Minimum Pressure Drop 
® Straight-through full flow 


® Vaives that cannot wedge or jam 
Less than 


® Self-grinding rotating disc 3 Ye turn 


SPECIFY 
EVERLASTING 
VALVES 


opens or closes 





gong — seen rnheoneiagd STEAM JACKETED WEIGHT-OPERATED 
g, : : an be remotely 
also handwheel Where drop-tight controlled, 
operated “Y” and seal and full flow electrically or 
angle types. is essential. manually. 
For pressures 
up to 600 psi. 


Assures free For automatic 
flow of viscous drains or emergency 
materials. shut off. 




















EVERLASTING VALVES 





VAUES — FOR FIRE PROTECTION 


For more information write for these bulletins > VISCOUS 
MATERIALS 
= 


EVERLASTING 
Boiler 
Service 
Valves 


VALVES 


EVERLASTING VALVE CO., 61 FISK STREET, JERSEY CITY 5, N. J. 
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you'll want to know... 


1961: Air Conditioning s Biggest Year? 
... industry leaders say YES 


Boom, plateau, or recession, 1961 
will be air conditioning’s biggest 
year. This is the opinion of some 
industry leaders whose companies 
exhibited at the 15th Internation- 
al Heating & Air Conditioning Ex- 
position held last month in Chi- 
cago. 

“Acceptance of the principle of 
air conditioning is increasing each 
year,” said Frank J. Nunlist, ex- 
ecutive vice president of Worthing- 
ton Corp. “Air conditioning is 
bound to be a growth industry, re- 
gardless of what happens to the 


economy.” 


Forecasts $2 Billion Level 


Noting that the installed value 
of commercial and residential air 
conditioning reached $1.5 billion 
in 1960. Joseph B. Elliott forecast 
a $2 billion level will be passed 
early in 1962. Mr. Elliott is presi- 
dent and chief executive officer of 
the York division of Borg-Warner 
Corp. 

Russell Gray, president of Car- 


rier Air Conditioning Co., sees an 


industry-wide gain in the sales of 
engineered, or applied air condi- 
tioning installations. He bases this 
prediction on an expected 5 per- 
non-residential 
construction during 1961. Office 


building and hotel construction, 


cent increase in 


both important air conditioning 
markets, “are expected to rise 10 
and 1] percent, respectively,” he 
said. 

Gains in educational facilities 
and central air conditioning of 
apartment buildings will also con- 
tribute to industry growth. He 
added that there is already a heavy 
demand in industrial, hospital, and 


shopping center markets. 


May Be Slow At First 


Business in 1961 will be “about 
the same as 1960,” according to 
Cecil Boling, president of Dunham- 
Bush, Inc. He expects business to 
be slow at first, picking up around 
May. and finishing stronger. He 
agrees that apartment, industrial, 
and commercial markets are the 
most attractive in 1961. 
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D. C. Minard, president of the 
Trane Co., said that his company 
will show a substantial increase in 
the first quarter of this year over 
the same period in 1960, the com- 
pany’s “most profitable year.” 

The replacement market is seen 
as a major factor in air condition- 
ing sales. Equipment installed 10 
years ago is just starting to wear 
out. Moreover, in expansion plans, 
it is often more economical to in- 
stall a new, larger unit than to add 


to existing equipment. 


Foreign Competition 


Little competition is seen from 
abroad. On the contrary, manufac- 
turers are moving into foreign 
markets with significant success. 
Trane Co. has just established two 
foreign subsidiaries, one in Brit- 
ain and one in the European com- 
mon market. Previously, Trane of 
Canada was the company’s only 
foreign subsidiary. A York spokes- 
man said its exports doubled in 
1960, and would double again this 
year. 








you'll want 
to know 





AMCA Revises Test Code 
For Steam Unit Heaters 


A CODE to establish uniform meth- 
ods for conducting tests on steam 
unit heaters has been published by 
the Air Moving and Conditioning 
Association, Inc. It also serves as 
a standard for developing perform- 
under the AMCA 


‘ Certified Ratings Program. 


ance ratings 


The Code explains the testing of 
heating capacity, air flow rate, 
temperature rise, condensate rate, 
and speed of rotation. A steam 
unit heater is defined in the Code 
as “a factory assembled unit em- 
ploying a power driven impeller 
of the axial type and utilizing a 
heating element or coil with dry 
steam as the heating medium.” 

The Code includes definitions, 
descriptions of testing apparatus, 
instructions, and formulae for 
computing results and ratings. It 
has eliminated from the 1950 Code 
the free air test and the require- 
ment for chamber calibration. 

Copies of the Code, Bulletin 20. 
may be obtained from the AMCA 
national headquarters, 2159 Guar- 
dian Building, Detroit 26. 


Hometown May Be Clue to 
Man’s Performance in Heat 


WHERE A MAN has lived most of 
his life might be the determining 
factor in his capacity to work in 
the heat. This has been substan- 
tiated by the results of an experi- 
ment in Florida involving the test- 
ing of four men from New Eng- 
land and five from the test state. 

A comparison of the perform- 
ances of the Floridians with the 
New Englanders showed that the 
Southerners’ heat regulating sys- 
tems were more adaptable to the 














Glass Wall Permits Viewing of 
Heating, Cooling System Components 


AN ATTRACTIVE showcase for the capacity is arrived at by boosting 


equipment of its modern central the boiling point through pressure 


heating and cooling system plant control. Pressure is maintained 


has been provided by the Bethle- with nitrogen pressurization of the 


hem Steel Co. An entire wall of expansion tank. 


the one-story building is con- The high temperature, high 


structed of glass. pressure hot water system was 


Cooling of the group of build- selected because its distribution 
ings is provided by two absorp- was considered advantageous to 
tion units using high temperature the plant site contour variations. 
“—— , The glass wall enables the on- 
hot water as the activating medi- e . 
ano LC D ‘ . looker to see a_ large sphere, 
um at 308 F. Present capacity is : 
the high temperature hot water 
rated at 1080 tons, with space for : ; 
: ; loubl expansion tank; two high temper- 
< 4 é % ac yupIe 
1 potential capacity up to dou ature ‘hot water generators, one of 
this amount available. which is visible as a large cube; 


I'wo high temperature hot water — and at the far right, one of the 
generators supply heating with a two absorption units. Color coded 
combined output capacity of 21,- 


000,000 Btu per hr at 305 F. This 


piping adds a splash of brightness 


to the picture. 


climate. During the work tests, the soston, Mass. He performed the 
experiment in cooperation with 
the U.S.A.F. Medical Services at 
Homestead Air Force Base of the 
Strategic Air Command. The re- 


Northerners had more sweating 
and higher body temperatures and 
heart rates. The Southerners re- 
quired a shorter period for phys- 
ical conditioning in the heat, and sults were published in the Janu- 
lost acclimatization at a slower ary 196] issue of the Archives of 


Health, official 


publication of the American 


rate than the Northerners. Environmental 
The study was conducted by the 
late Professor C. P. Yaglou of the Academy of Occupational Medi- 


Harvard School of Public Health, cine. 
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Texas Elementary School Windowless, Air Conditioned 


CONSTRUCTION has begun on the 
first completely air conditioned el- 
ementary school in southeast Tex- 
is. Dayton Elementary School will 
have a gas heating and cooling sys- 
tem that 
throughout the building. 


permits zone control 

The fireproof, windowless build- 
ing was designed with concrete 
frame and slab foundation, and 
double masonry walls. The outside 
walls are furnished with buff face 
brick, the inside with glazed tile. 
The school contains more than 39,- 
000 sq ft of floor space, with 26 
classrooms, offices, and a cafeteria- 
auditorium. Corridors, rest rooms, 
kitchen, and the cafeteria-auditori- 


Air Conditioning 
Plus Security 
For Bank Vaults 


SECURITY REQUIREMENTS for 


um have terrazzo floors. 
The automatic gas heating and 


cooling system circulates chilled or 


heated water to offices. classrooms. 


or other areas. Simultaneous heat- 
ing and cooling is available in dif- 
ferent areas. The individual tem- 
perature control is obtained by cir- 
culating chilled water through a 
natural gas engine-driven recipro- 
cating compressor. Hot water cir- 
culated through the system is ob- 
jacket. 


Each room has a modulating ther- 


tained from the engine 
mostat. 

Since the building is window- 
less, an emergency lighting system 


is provided for all areas. An emer- 


the walk-in 


vaults at the First National Bank in Minneapolis, 


Minn., 


are met without sacrificing proper ventila- 


tion for the spaces during banking hours. 

The ventilating duct leading to the vault space 
is hinged as shown at right. After hours, the duct 
is swung up and out of the way, allowing room 
for a tamper proof door to be closed over the 


opening. 


A battery of electronic air cleaners serves to keep 
dust and dirt from the vault when the duct is 
clamped in place, according to Minneapolis-Honey- 


well Regulator Co. 
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gency generator will supply power 
in case of line failure. 

All classrooms have clocks, pub- 
lic address speakers, intercom sys- 
tems, and wash basins. 

The project is expected to cost 
$364,524, or $9.32 per sq ft. Me- 
chanical engineer Reese J. Brent- 
zel said the economical design of 
the building “saves enough to pay 
the operating costs of the heating 
and cooling system.” 

Architects for the 
Wylie W. Vale, A.1.A., 
Carter and E. A. Wilpitz, 
ates. Williamson 


Supply Co. is the mechanical con- 


project are 
and E. D. 
Associ- 


Plumbing and 


tractor. 





Sun Reflecting Screens 
Reduce Cooling Load 


SOLAR HEAT can be an obstacle to 
maintaining proper air condition- 
ing and heating. This is particu- 
larly true in the systems of office 
buildings that have large window 
areas, 


The Minneapolis headquarters 


of North American Life and Casu- 
alty Co. was built with a cooling 
capacity of 285 tons. This was con- 
sidered sufficient for the 53,750 
sq ft building. But several uncom- 
fortable summers proved that the 


cooling capacity did not solve the 


problem of solar “heat spots.” The 
sun made some areas too warm, 
and there was no way of cooling 
them without over cooling the 
shaded area. 

The problem was solved with 
the installation of sun reflecting 
screens, according to the Reflectal 
Corp. These screens blocked entry 
of direct rays from the sun, elim- 
inating the hot spots. 

Peak heat load was cut by 97 
tons of cooling. A uniform cooling 
effect was created, and workers in 
all areas of the building were com- 
fortable. 

The sun reflecting screens used 
in this application are miniature 
venetian blinds with louvers of 
wide and 
0.005 in. thick. The louvers are 


bronze wire 0.05 in. 


set in frames at an angle of 17 
deg, considered to be optimum for 
all day use. Up to 18 percent of 
the sun’s rays are reflected to the 


outside. 


Gas Utility Gives College Air Conditioner 


To Promote Research in Higher Education 


A 314 TON year around air con- 
ditioner has been given to the 
College of Engineering at the Uni- 
versity of Bridgeport to promote 
research in the field of higher 
education. The benefactor is the 
Bridgeport Gas Co., Bridgeport, 
Conn., according to the American 
Gas Association. 

The unit is a gas-operated ab- 
sorption type, performing the 
function of cooling, dehumidiying, 
air cleaning, and circulation in 
summer; and heating, air clean- 
ing, and circulation in winter. In- 
stallation in the heat and power 
laboratory of the mechanical engi- 
neering department has already 
been completed. 

The sheet metal panels on the 
unit have been removed and re- 
placed with plastic view panels 
to permit the interior components 
to be clearly visible so that the 
students may observe the cooling- 


heating coil. 


A test table adjacent to the unit 
permits students to measure the 


quantity of air passing through 


the unit and the temperatures at 
selected points throughout the sys- 


. continued on page 198 


STUDENTS test various operations of year around air conditioner under the 


supervision of Professor George M. Nixion, University of Bridgeport 
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‘Buffalo’ Type PCHB High-Pressure 
Air Conditioning Cabinet 


NEW ‘surraco’ HIGH PRESSURE UNIT 
FOR MULTI-ZONE OR DUAL-DUCT AIR 
CONDITIONING SYSTEMS 


Embodying all the proven construction fea- 
tures that made ‘Buffalo’ low-pressure Zone 
Control Cabinets popular with the industry, 
these new ‘Buffalo’ Cabinets are designed to 


iL 


operate at static pressures up to 8”. 


Check these quality features: 

RUGGED, COMPACT COIL SECTION 

@ Husky tubular frame removable panels 
counter flashed at all seams for minimum air 
leakage. 
Vertical or horizontal discharge models for 
minimum floor space or headroom requirements 
— no discharge elbow needed. 
Heavy-gauge zone dampers, stainless steel 
blade journals — zones individually sized for 
CFM requirements, for accurate adjustment of 
balancing dampers. 


EFFICIENT TYPE BL FAN SECTION 


e@ Isolated from filter and coil sections by flexible 
neoprene connections. 


@ Fan, motor and drive assembly rigidly held in 
permanent alignment by rugged integral struc- 
tural channel base. 


Time proved Type BL Fan with characteristics 
of particular advantage in a high-pressure 
system :—high efficiency over broad operating 
range — low noise level — non overloading 
horsepower characteristic steep constant 
rising pressure characteristic for minimum 
capacity change in switching from hot to cold 
deck operation — stationary inlet guide vanes 
for stable performance under adverse inlet 
conditions — low fan cutoff velocities eliminate 
need for bulky diffuser section, providing excel- 
lent coil velocity distribution with minimum 
coil wiping. 


Write today for new Bulletin AC-152 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 


Buffalo, New York 


Canadian Biower & Forge Co., Ltd., Kitchener, Ont 


‘Buffalo’ Air Handling 
Equipment 

to move, heat, coo!, dehumidify 
and cleon air ond other goses. 


and cope for production 
or plant maintenonce. 
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Buffalo’ Machine Tools to drill, 
punch, shear, bend, slit, notch 


Buffalo’ Centrifuga/ Pumps Squier Machinery 
. to handle most liquids and to process sugar cane, coffee 
6 - slurries under o variety and rice. Special processing 
— of conditions. machinery for chemicals 





LOOK AROUND... YOU SEE 








ANOTHER 
TON ELIS 
BUILDING 





LIBBY-OWENS-FORD 
OFFICE BUILDING 
Chicago, Ill. 

Architect: 
Skidmore, Owings & Merrill 


Mechanical Engineer: 
Guy B. Panero 


Project Engineer: 
Edward Pita 


Contractor: 
Stanley Carter 


SOLUTION: PHILLIPS COOLING TOWER cus- 
tom-engineering easily permitted the substi- 
tution and therefore the cooling tower at the 
home office of Libby-Owens-Ford is encased 
with Corrulux. The Corrulux is manufactured 
by Libby-Owens-Ford. 


REQUIREMENT: The specification called for 
a low height cooling tower to be furnished 
with Corrugated Corrulux (reinforced fiber- 
glass) in lieu of the standard casing of 
Corrugated Transite. 





EVERY STEP CUSTOM ENGINEERED 








CASINGS . FANS 


Selection of material to fit Architectural treatment and 
surrounding conditions. 


BASINS 
Redwood, stainless steel, galvanized steel, carbon steel 
up to and including 4” thickness with any desired coat- 
ing, reinforced concrete basins supported on steel 
beams. 


DISTRIBUTION SYSTEM 
Spray nozzle type or open Weir gravitational type system. 


Multi-blade, adjustable propeller type fan in cast alu- 
minum, stainless steel or Monel. Either direct driven fan 
in small sizes or indirect right angle worm gear drives. 
FILL 

Redwood or pressure treated Douglas Fir. Slip-fit, self- 
supporting for easy removal for interior maintenance. 
FRAMEWORK 


Hot dipped galvanized structural steel .250” minimum 
thickness. Redwood or pressure treated Douglas Fir. 
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CUSTOM- 


Pili "fans EVERYWHERE! 
| TOWERS 


North... east... south. . . west—coast-to-coast and throughout the world you'll find 
PHILLIPS CUSTOM-ENGINEERED COOLING TOWERS on outstanding buildings everywhere. 
And no wonder! For PHILLIPS are the only cooling towers custom-engineered to give you 
the most efficient . . . most economical solution for your particular problem. 
Put PHILLIPS research and development experience to work on your next cooling tower 


problem. You'll like the results. 


ANOTHER PHILLIPS 
CUSTOM-ENGINEERED 
— ta 














Write for literature 


SPECIAL FEATURES ON ALL TOWERS 


Corrosion Resistant Hardware. Aluminum or Stainless Steel Fans. Lm 
Nailless Redwood Filling Removable at Tower Base. Nailless Three- 


Pass Redwood Eliminators. Removable Louvers. “220 | DUPONT ST., BROOKLYN 22, N.Y. 
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Cut liquid chilling costs- 
with this new Trane 





True hermetic design! The new TRANE Cold Gener- 
ator gives you a “packaged”’ liquid chiller that’s 
designed for long life, easy maintenance. For larger 
liquid chilling jobs, there’s a TRANE CenTraVac, in 
capacities from 100 to 1500 tons; electric or steam 
driven models, open or hermetic design—and the 
TRANE Absorption Cold Generator with advanced 
hermetic design. Uses low-pressure steam or hot 
water, capacities from 100 to 350 tons. 


Now! A hermetic model of the Trane Reciprocating Compressor! 


Here’s a new, efficient Reciprocating Compressor 
that’s fully hermetic, designed for the more rigorous 
demands of R-22. This unit is of single-housing con- 
struction. Motor and compressor are in one shell, 
with a bolted end cover for easy access. This mini- 
mizes alignment problems experienced with other 
hermetic compressors that have 2-part housing. 

The new TRANE Hermetic Reciprocating Com- 
pressor has multi-step capacity control that saves 
power by reducing starting, stopping. And the truly 
hermetic design eliminates crankshaft seal and 
coupling to provide quiet operation, simplified in- 
stallation, longer life. 


Check these features: 
@ Designed for R-22 and R-12 (not a converted R-12 
machine). 


@ Single-housing construction for simplified installation, 
trouble-free operation, easy access for maintenance. 


@ Multi-step capacity control reduces starting, stopping, 
saves power. 


@ Exclusive internal thermal protector, located in the 
motor windings, protects against any condition that 
causes high motor temperatures. 


@ Large suction chamber and cylinder head safety springs 
provide protection against refrigerant slugging. 


@ Available in sizes from 10 to 150 tons. 





for comfort or process- 
Hermetic Cold Generator 





Advanced hermetic design assures long, trouble-free 
life, quiet operation. Cuts installation costs. 


Here’s low-cost, efficient liquid cooling for 
process or comfort—from TRANE, long an indus- 
try leader in reciprocating water chillers. It’s 
the new TRANE Reciprocating Cold Generator, 
now hermetic, with TRANE chiller and condenser 
—plus a new TRANE Hermetic ‘Compressor 
(illustrated and described below). 


A major step forward in industrial liquid 
cooling equipment, this new Hermetic Cold 
Generator features lightweight, compact design 
that simplifies installation and maintenance. 
It is completely factory-wired and assembled, 
with prewired control panel mounted directly 
on the unit to eliminate much on-the-job instal- 
lation labor. Designed for R-22 and R-12, it is 
available in a complete range of 11 sizes from 
10 to 100 tons. 

When you plan industrial liquid chilling 
equipment —for processing or air conditioning — 
contact your nearby TRANE Sales Office for 
facts on the complete line of TRANE water chill- 
ers from 10 to 1500 tons; or write TRANE, 
La Crosse, Wisconsin. 


Check these advanced TRANE features: 


@ All major components, chiller, condenser, com- 
pressor, designed and built by TRANE. 


@ Advanced hermetic design assures maximum effi- 
ciency, simplified maintenance and installation. 


@ Compact size; small enough to pass through a 
standard 36”-wide door. 


@ Packaged design; factory-wired and assembled to 
cut on-the-job labor. Pneumatic or electric con- 
trol panel mounted and prewired. 


@ Versatile. May be used for any process or comfort 
liquid cooling application . . . to maintain con- 
stant temperature for electro-plating baths and 
other critical operations. Units available for use 
with evaporative or air-cooled condensers. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 


THE TRANE MPANY ROSSE. Ww . NTON MFG. DIV RANTON 


Fi Suey i 
eke i. 
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Trane Commercial Self-Contained Air 
Conditioners feature the new TRANE Her- 
metic Compressor. Quiet and compact, 
these units provide maximum cooling com- 
fort for office, laboratory or factory areas. 
Job-matched to fit your budget, fit your 
needs. Air or water-cooled models in sizes 
from 10 to 50 tons. 





America’s Newest Compact 


Reliance has incorporated all other Duty Master 


Here is how the Reliance D-5000 design shrinks, 


cools and quiets 125-2000 hp. motors. 


This new, great cubic design gives you more 
horsepower in less space .. . actually the frame 
dimensions that held 150 hp. now contain 300 hp. 
There is better heat dissipation from the frame 
itself. Air flows easily through the entire grilled 
end areas . . . exhausting through long, protected 
slots at the sides and bottom. New fingerless 
ducted rotor design also means considerably 
better cooling than any other previous motor. 


Noise level is held to a minimum. 


plus features into this motor. . . ball or sleeve 
bearings, special lubrication design, drip or 
splash-proof and complete open motor protection 
in its insulation characteristics. The Reliance 
Duty Master is built up to 2,000 horsepower; 
the D-5000, available now, runs from 125 


t> 300 hp. 


The Reliance Sales Engineer that serves you 
is anxious to tell you the full story of this 
new Duty Master. Call him. He’s in the Yellow 


Pages. 


BUILDERS OF THE TOOLS OF AUTOMATION 





ONE SELF-CONTAINED, COMPACT POWER PACKAGE. This 
MASTER GEARMOTOR has been operating outdoors for 5 years 
regardless of weather. It has no exposed high speed couplings, no 
V-belts, chains or sprockets. Engineering and assembly costs are 
reduced. You can simplify installations and save space with vertical, 
horizontal and flange mountings; output shaft over, under, left or 
right. Ratings 1/8 to 125 hp. in right angle, parallel or in combination. 
Right angle ratios are available up to 96:1; parallel 120:1. Bulletin 
{-1684. 


CONTOUR EPOXY-COATED TO ELIMINATE 
ENCAPSULATION CRACKING. New RELI- 
ANCE ENCAPSULATED MOTOR ... gives you 
positive protection from dust, dirt, acid and water. 
Unlike other heavy molded coatings, stator windings 
are vacuum-impregnated with epoxy resin at a 
uniform thickness, follow the contour of the wind- 
ings. You get maximum flexibility, tensile and bond 
strength, plus quicker cooling . . . all vital to 
superior motor performance. Bulletin B-2108. 


INFINITELY VARIABLE OUTPUT SPEEDS 
AT LOW COST. REEVES MOTODRIVES, shown 
here powering this 4-position drilling and boring 
machine, are used extensively for hundreds of 
production needs. Horsepower ratings from \% to 
10, speeds from 1.71 to 4660 rpm. Speed variation 
ranges from 2:1 to 10:1. Available in hundreds of 














space-saving assemblies . . . with manual, remote or 
automatic process control (Airtrol). Bulletin M 592. 


TOTAL SERVICE is an integral part of every Reliance product, from 
engineering and start-up assistance to maintenance and renewal parts. 
The photo shown here is typical of a Reliance Service Engineer’s on- 
the-job availability—for maintenance and consultation on knotty 
problems. Every Reliance Sales Engineering Office and Distribution 
Center — nationwide — gives you the attention and experience neces- 
sary to assure the top performance you expect from the Reliance 


equipment you buy. 





RELIANCE incinccemc co ° 


DEPT. 363A, CLEVELAND 17, OHIO ¢ Canadian Division: Toronto, Ont. 





Use electricity, 


the dependabie | 
' 


power source 


. and 
electronic 
thermostats 
with no 
moving parts 


xne 
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More 

reliable 
than an 
elevator 


Ray 


Oy han a radio 





BARBER 
COLMAN 











% 


Everywhere you turn, reliable electric and electronic com- 
ponents and systems work for you. You hardly think about 
them — your radio, an elevator, your dictating machine, the 
generator cutoff in your automobile. 


Barber-Colman Electrionic control for heating, ventilating, 
and air conditioning provides even more dependable service 
than the items listed above. It combines electric and elec- 
tronic components to give you fast, accurate sensing and 
adjustment of temperatures and air flow. You don’t have 
to convert electrical energy into mechanical energy in an 
Electrionic control system — it makes direct use of the elec- 
trical power that’s available in every building. 

Simpler than a radio, it’s easy to service. More reliable than 
an elevator, it seldom needs attention. It is instantaneously 
responsive and extremely accurate. For large or small in- 
stallations, Electrionic control often costs less in the first 
place, and always costs less in the long run. 


You, dofftphave to be an electric or electronic engineer to 
understand Electrionic control. You will feel right at home 
with it after you’ve read Barber-Colman’s new Electrionic 
Handbook which graphically explains the principles in a 


yevery readable Way. You're welcome to a copy. Just call 


rt local Barber-Cdlman automatic controls office or write: 


BARBER-COLMAN COMPANY 


Dept, O, 130! Rieck Street, Rockford, Illinois 
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FROM FLOOR TO CEILING 


Arkla-Humphrey Multi-Directional unit heaters are accepting congratula- 
tions now. At long last, industry's toughest heating problems have been 
solved by the Multi-Directional ! 


Tests show a 15.38% fuel saving with only a 3° temperature differential 
from floor to 18’ ceiling! Smoke photo above shows you why. The Multi- 
Directional is the first and only unit heater to discharge heat straight 
down, out in front, or from either side, or any combination of these three! 
Pulling the heat from the ceiling with top mounted fans eliminate over- 
heated ceilings, too. 


ee es i, 


Write for complete information. 
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MANUFACTURED BY AIR CONDITIONING CORPORATION 
GENERAL OFFICE am N-1' 4 .\ SHANNON BUILDING) LITTLE ROCK, ARKANSAS 
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for 


heating and air conditioning 





Tz 


© SERIES 


MS Cycirs WATTS PSI. 


MPG.co. ERIE. PA. 


FOR QUIET HYDRONIC 


AUTOMATIC CONTROLS DIVISION 
FOR TRADE 


ZONING ee HAYS MANUFACTURING COMPANY DISCOUNT 
ERIE, PENNSYLVANIA INDICATE 


CLASSIFICATION 
GENTLEMEN: 


We are interested in Hush-A-Matic zoning . . . please send 
complete information and prices at once. 


NAME POSITION 
FIRM 
ADDRESS 


OUR CLASSIFICATION IS: 
(1 ARCHITECT—ENGINEER (1 DISTRIBUTOR [) MAINTENANCE 
(1 DEALER—CONTRACTOR ( MANUFACTURER C) OTHER 


HUSHAMATIC | 


ELECTRIC ZONING VALVE 


SELF PURGING... 
SOLDER ASSEMBLED 


A NEW CONCEPT IN 


SILENTLY OPENS 


- SILENTLY OPERATES 


«SILENTLY CLOSES| 


\ 


SILENTLY CYCLES 


SILENT. 





For Heating and 
Air Conditioning 


~ Ke n Units « Convector 


Units 

















WATERPROOF 
KAST-COIL SOLENOID 
GUARANTEED 
FOREVER 


NOID VALVES 


RELIABILITY. 
RELIABILITY 
RELIABILITY 


RELIABILITY 


a ee ee ee — ee 


FOR MORE “INFO”? 
ON HAYS HUSH-A-MATIC 


SEND THIS 
CARD 


TODAY! 








The Complete Line 


of Packaged 
COOLING TOWERS... 


Havens 


V. M. SERIES 


80 thru 150 tons 


Havens VM Series 
packaged cooling 
towers are ship- 
ped pre - assem- 
bled, incorporate 
internal piping, and are all steel 
constructed with California Red- 
wood fill. The largest tonnage in- 
stallation can easily be accom- 
plished at lower cost by adding 
additional packaged towers. 


HAVEN “33-SERIES”’ 


5 thru 75 tons 


The “33-series” is 
recommended for 
residential and 
small commercial 
installations. The 
units are shipped 
assembled, ready 
for installation. 


"“V” SERIES 


80 thru 200 tons 


The Packaged 

Cooling Tower that 

gives you flexibil- 

ity on all types 

and sizes of in- 

stallations. The Multi-Cell units 
can be easily added together 
for top capacity. The “V” Series 
features side panels for corru- 
gated cement asbestos. 


"“C-B-C'” SERIES 


10 thru 150 tons 


These rugged 
towers, feature 
access panels for 
quick and easy in- 
spection. Design- 
ed for Indoor or 
Outdoor use. 


IM cswems COOLING TOWERS 


Division of 


Havens Structural 


Steel Company 


1713 Crystal Kansas City 26, Missouri 
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“City in the sky” 
iB will be heated and 


Na 
1 ih, | 


ig 
adAttt 


st air conditioned 

: with the help of 
some 2000 tons of 
Bethlehem Steel Pipe 


Pan Am Building, the world’s largest 
commercial office building, is scheduled 
for completion in late 1962. Rising 59 
stories tall, on a site directly behind 
New York’s Grand Central Station, it 
will house a population of 25,000 people 
working in nearly 22,000,000 cubic feet 
of air-conditioned comfort. 


*Continuous Buttweld to 4 in., nom. 
Electric Resistance-Weld to 16 in., OD 


Owner: Grand Central Building, Inc.; Erwin S. Wolf- 
son, President; Jack Cotton, Chairman. Architects: 
Emery Roth and Sons. Design Consultants: Walter 
Gropius; Pietro Belluschi. Structural Engineer: James 
Ruderman. Mechanical and Electrical Engineers: Jaros, 
Baum and Bolles. General Contractor: Diesel Con- 
struction Company, Inc.; Carl A. Morse, President. 
Mechanical Contractor: Raisler Corp. Pipe Jobber: 
Chas. F. Guyon, Inc. 


Always insist on steel pipe 
made in U.S.A. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 


for Strength 
"Beano BETHLEHEM STEEL 
.. . Versatility 
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Wrap up 
tough duct 
insulating jobs 
fast with 
ULTRALITE® 


FOR INFORMATION AND DELIVERY 


CALL YOUR LOCAL ULTRALITE DISTRIBUTOR 
(LISTED IN THE YELLOW PAGES) 


No Pf, 


2. 


Unusually shaped duct systems, such as the one recently installed 
in the showroom of the Jerry Green Car Agency, Kansas City, Mo., are 
faster, easier, and more economical to insulate with ULTRALITE. Made 
exclusively of long, strong textile-type glass fibers, ULTRALITE is 
extremely lightweight and flexible, making it easy to wrap around oddly- 
shaped duct systems. What’s more, its high resilience keeps ULTRALITE 
from compressing and losing its maximum thermal efficiency at the corners 
of the duct. Ease of handling makes ULTRALITE particularly desirable 
where working conditions are cramped or otherwise confining. 


For high thermal efficiency, low installed costs and permanence, your best 
insulation buy is ULTRALITE. Write today for complete information. 


Thermal and acoustical glass fiber insulations . . . Molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 


® 








¢ AIR CONDITIONING— 
Or HEATING— 
or GENERAL WATER SERVICE 


ONLY Ingersoll-Rand can offer you such a complete line of pumps! 


These off-the-shelf Motorpumps are built in sizes from 1/3 through 
25 horsepower to suit any condition to 775 gpm with heads to 190 ft. 
Advanced engineering and exacting manufacturing have produced 
these Motorpumps which handle liquids from —30°F to 211°F. Easily 
hooked up, they are ideal for air conditioning, heating or general water 
service. They are furnished in screwed connections from 3/4” to 3”. 


The class RV Motorpumps are made as single, two or four stage 
units available with screwed or flanged connections from 1” to 6”. The 
extra-heavy construction with oversize shaft and bearings assure the 
maximum in dependability and performance. Built in 1 through 75 
hp size these rugged units can deliver up to 3200 gpm .. . heads extend 
to 650 ft. This Motorpump line is well-suited for large « air conditioning 
installations, [TEAS Ofte s (to 250°F), boiler feed or general water service. 


Hydraulically and physically, the pump ends [Ae es these units are the 
same as those used on the close-coupled RV line of Motorpumps. For 
a given pressure, capacity and shaft speed, impellers and other parts 
are interchangeable. The cradle construction permits a variation of 
type of driver that can be removed or replaced without disturbing the 
pump intake or discharge piping. Sizes 1% through 100 hp to handle 
liquids of temperatures to 400°F. 


Here’s a really complete line of single or two stage, double-suction 
pumps for such service as cooling water circulation in condensers, cool- 
ing tower systems, air conditioning equipment, drinking water supply, 
heating, etc. Built in 11/2 through 10 inch discharge sizes, deliveries 
range to 4000 gpm and heads extend to 1100 ft. Horsepowers range to 
400 and liquids can be handled to 400°F. 


over a century of pump progress 


from the leading manufacturer «. « . 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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— Engineered lo 


RETAIN YOUR PRODUCT LEADERSHIP 





Ales Designed * Ales Desigued 


CONTOUR POWER ASSEMBLY RAPID RESPONSE REMOTE 
BULB AND WELL 


wtles Designed... 


as ALCO ..::...: a 


*THERMO EXPANSION VALVES 


* Refrigerants: FREON-12 from '/2 ton to 50 tons, FREON-22 from 1 ton to 80 tons, CARRENE-7 from %, ton 
to 60 tons, PROPANE from 1 ton to 88 tons * 2 BODY DESIGNS meet every requirement—STRAIGHT THRU 
CONNECTIONS or RIGHT ANGLE CONNECTIONS » WIDE VARIETY OF CONNECTIONS (Outlets to match distributor 
requirements * EXTERNAL or INTERNAL EQUALIZER * EXTERNAL or INTERNAL SUPERHEAT ADJUSTMENT * TIGHT 
SEATING . . . STAINLESS STEEL STEM AND SEAT * CORROSION-RESISTANT MATERIALS * MOUNT IN ANY POSITION 
* NO SPECIAL WRENCHES or GUIDES REQUIRED FOR CLEANING AND SERVICING 


Call your ALCO WHOLESALER—Write for Bulletin 171-56 





* BUY SECURITY 
* BUY QUALITY 
* BUY ALCO 





The one complete line of refrigerant controls: Thermostatic Expansion Valves * Refrigerant Distributors 


Solenoid Valves ~ Suction Line Regulators “© Flooded Evaporator Controls and Reversing Valves 
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NOW you can install these new COo/Mpact 2 to 5 TON 
ASONMAKERS 


Heatea, filtered air in cold months—cooled, dehumidified, filtered air 
in hot months... . McQuay large capacity Seasonmakers provide year 
‘round comfort for residences and for multi-room commercial buildings 
such as hotels, motels, apartments, schools and offices where a direct air 
distribution system is used. Medium to large areas requiring 2, 3, 4 or 5 


tons capacity find McQuay Seasonmakers remarkably efficient. 


MeQuay Seasonmakers are designed for use with a hot or chilled 
central water supply system. Also available for refrigerant operation. 
Their 3-speed, quiet operation and the drain pan with closed cell insulation 
for protection against sweating and auxiliary drain pan to catch con- 
densation from the control or shut-off valve are features you'll appreciate. 
In fact, you'll like everything about McQuay Seasonmakers! Contact 
your McQuay representative, or write to McQuay, Inc., 1601 Broadway 


Street N. E., Minneapolis 13, Minnesota. 


INC, 


AIR CONDITIONING + HEATING + REFRIGERATION 
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WOOD'S NEW “SVS” DRIVES 
WONT FREEZE OR STICK... 
NO LUBRICATION IS NEEDED 


because Wood's “SVS” Voriable Speed Sheaves have positive 


ich clamp sheave parts inte piece, 
age es whic ype oe as well as the need for lubrication. 


WOOD'S "SVS" DRIVES AE 
IN CAPACITIES 


Wood's stationary control, variable speed drives, including SVS types, 
are available in capacities from fractional to over 300 hp using conven- 
tional v-belts. Wide range VPS types are 
available in capacities from 1 to 20 hp. 


Write for BULLETIN 6102. , 
T. B. WOOD'S SONS COMPANY . CHAMBERSBURG, PENNSYLVANIA 


ATLANTA - CAMBRIDGE - CHICAGO - CLEVELAND 
SVS/161 
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At Presque Isle, Maine... 


AND EVERY PART OF THE COUNTRY... 
THERMAL EQUIPMENT DELIVERS COMFORT 


Consulting Engineers: Richard D. Kimball Co., 
Thermal Agent: A. H. Anderson Co., Boston. 


Boston. 


A few of the other hospitals using Thermal equipment: 





HORIZONTAL CENTRAL PLANT 


Gould Memorial Hospital in Presque Isle, Maine, 
uses Thermal units for its dependable air conditioning 
and ventilating system. 


Used in a growing number of hospitals and all types 
of buildings, from air terminals to zoos, the quality 
and dependability of Thermal equipment brings com- 
fort to occupants, satisfaction to owners, and confi- 
dence to architects and engineers. 


The Thermal line of finer air conditioning and venti- 
lating equipment is one of the most comprehensive 
on the market. 


Complete details on Thermal equipment that you can 
specify with confidence are available. 


=< 


New! Condensed 6 
page, 2 color brochure 
briefly describes’ the 
Thermal line. Write for 
your copy. 


o— 


NAME 


Henry County Hospital 

Jackson Hospital 

Park View Memorial Hospital 
Jackson Memorial Hospital 
Mercy Hospital 

Cloverleaf Hospital 

Augustana Hospital 

Cushing Memorial Hospital 
Our Lady of the Lake Hospital 
Southern Baptist Hospital 

Van Buren Hospital 

Medfield State Hospital 
Midway Hospital 

Mounds Park Hospital 
Jefferson Davis Memorial Hospital 
Cedar County Memorial Hospital 
St. Elizabeth Hospital 
Charlotte Memorial Hospital 
Lea County Hospital 

Anadarko Hospital 

Haskell County Hospital 
Hillcrest Memorial Hospital 
Columbia Hospital 

Roper Hospital 

Spohn Hospital 

Cook Memorial Hospital 
Hermann Hospital 

Memorial Hospital 

Mercy Hospital 

Tuberculosis Hospital 

Institute for Rehabilitation & Research 


LOCATION 


Abbeville, Ala. 
Montgomery, Ala. 
Arlington, Calif. 
Miami, Fla. 
Miami, Fla. 
Miami, Fla. 
Chicago, Ill. 
Leavenworth, Kan. 
Baton Rouge, La. 
New Orleans, La. 
Van Buren, Maine 
Medfield, Mass. 
St. Paul, Minn. 
St. Paul, Minn. 
Natchez, Miss. 
Eldorado Springs, Mo. 
Lincoln, Nebraska 
Charlotte, N. C. 
Hobbs, New Mexico 
Anadarko, Okla. 
Stigler, Okla. 
Tulsa, Okla. 
Pittsburgh, Pa. 
Charleston, S. C. 
Corpus Christi, Texas 
Ft. Worth, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 


(Plus a number of government operated hospitals) 


C 


Quality Products Since 1945 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS °¢*_ P. O. BOX 13254 
HOUSTON 19, TEXAS 








AGENTS IN PRINCIPAL CITIES 
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for your large air moving requirements . . . 


CALL ON BARRY FOR THE BIG ONES! 


: 
> { 
: 

1a: 


NORT HERN 
be 


centrifugal fans are engineered to do the job RIGHT! 


Yes, big air moving jobs can bring big headaches . . . unless your blower 
supplier can give you fast delivery on fans that will do the job right. That’s 
where Barry’s experience pays off for you! 


Barry builds a lot of big fans, and Barry’s know-how assures you of 
speedy delivery on every big blower project. And the same inherent precision, 
good design, perfect balance and overall attention that regularly goes into 
our smaller fans will also be found in our larger units. 


Whenever you require big volume fan equipment—see your Barry 
representative. And even if your fan needs are not as large as the blowers 
shown here, your Barry representative can help you solve all your problems 
quickly and efficiently! 

fast delivery too!—on fans in all classes from | to I1V:— 
check with BARRY first, you'll save time and money! 


RRY BLOWER CoO. 


member of air moving and 
3100 CALIFORNIA ST. N. E., MINNEAPOLIS 18, MINN. 


conditioning association inc. 


FC VENTILATING FANS + INDUCED DRAFT FANS + STEEL PLATE FANS « FAN WHEELS AND SCROLLS « BBC VENTILATION FANS « FORCED DRAFT FANS « FUME EXHAUST FANS 
e UTILITY EXHAUSTERS « BELTED VENTILATING SETS « MATERIAL HANDLING FANS « MEDIUM PRESSURE BLOWERS « SPECIAL APPLICATIONS 
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SERIES 2000 


...@ high-efficiency 
unit filter 
from AAF! 


vew ORI 








95 sq. ft. of 


filtering media 
in one unit!...... 8-inch-deep carton...holds two filters...each weighing just 4 Ibs.! 


infrequent replacement of the DRI-Pak cartridge. And 
the plenum for a bank of DRI-Pak filters need be very 
little deeper than the filter’s 36-inch inflated depth 
because almost the total space can be used as access 
to washer, coils, etc., when the system is shut down 

The AAF DRI-Pak is available in 24” x 24” or 12 


x 24” sizes. 


New dry-type unit offers unmatched combination 
of air filter advantages. AAF’s new DRI-Pak Series 
2000 air filter combines high efficiency, low resistance, 
compactness and large dust-holding capacity to a de- 
gree unequalled by any other dry-type unit filter. 
The secret is in its unique “windsock” operation. 
The “tubes” of the glass fiber media inflate to a 36-inch 


depth when the system is in operation, but collapse 
when the system is shut down! This collapsing feature 
eliminates the need for rigid back-up wire grid and the 
possibility of damage to the cartridge during servicing. 

Filter maintenance amounts to nothing more than 


For complete product information on the new DRI- 
Pak air filter, call your local AAF representative or 
write us direct for Bulletin No. 228. Address: Mr. 
Robert Moore, American Air Filter Company, Inc 
373 Central Avenue, Louisville, Kentucky. 


intoun Ai Litter 


BETTER AIR 1S OUR BUSINESS 
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means COMFORT 


in any language... 
in any season! 


MODEL B-D for 
vertical floor mounting 
“in-the-space”’ or semi- 
recessed up to 31/2”. 


COMPLETE FLEXIBILITY... 
4 ROOM CONDITIONERS 
IN 5 SIZES EACH 


MODEL B-V for ' Quietly, dependably, BOHN- 


tical : py: 
Venn canines AIRE Remote Individual Room 
floor mounting. 


Conditioners provide year ’round 
comfort in apartments, motels, 
hotels, offices, hospitals...in any 
building with a central hydronic 
heating and cooling system. They 
are extremely compact with a slim 
842” width...available in con- 


MODEL B-C with finished 
cabinet for ‘‘in-the-space”’ 
horizontal mounting. 
cealed models or in attractive, 


durable cabinet styles...easy to 
install and service. Finger - tip 
push button control! Many op- 


MODEL B-H for horizontal tional accessories. 
mounting in concealed 
locations (plenum optional). 


Buy the known line... the BOHN line 
ALUMINUM & BRASS CORPORATION 
Danville Division * Danville, Illinois 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


YARWAY GUN-PAKT EXPANSION JOINTS ARE 
BEING SPECIFIED IN RECORD NUMBERS 


These user-benefits tell why: 





All over the country a rapidly-increasing number of 
expansion joint jobs on steam and high temperature 
water piping at utilities, industrial plants and institu- 
tions are being specified ‘YaRway Gun-Pakt.” 
Here’s why: 


TROUBLE-FREE SERVICE 


Shutdowns are eliminated. Packing can be added under 
full line pressure. No vents. Joints never need repacking. 


SIMPLIFIED DESIGN 

Sectioned view (below) shows at a glance the simple, 
compact design. Provides easy accessibility, takes less 
space to install and maintain, needs smaller manholes, 
fewer joints per length of pipeline. 


RUGGED DEPENDABILITY 


All-steel construction, with durable, chromium-plated 


CYLINDER 
PLASTIC PACKING 


LIMIT STOP, SEALING PACKING 


= 
= 


LUBRICATION FITTING 


madd 


seamless steel sleeves. No chance of metal fatigue. 


INTERNAL AND EXTERNAL GUIDES 
Positive alignment of sleeve in stuffing box, where 
it counts. 


MINIMUM MAINTENANCE 


Never a shutdown for repacking—and records show 
an average of one manhour and 65 cents worth 
of packing added per joint per year. Many Gun-Pakt 
Joints have been in service over 25 years with only this 
nominal maintenance. 


Why don’t you investigate Yarway Gun-Pakt Joints 
by calling a Yarway Sales Engineer at one of the 20 
Yarway offices located from coast-to-coast—or simply 
by writing for Bulletin EJ-1917. 

2, — PLUNGER 

/ igh, | GLAND 

s ~~ . } 

Y. SEALING PACKING 


of 


me 
& i Reel 


SLIDING SLEEVE 
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LOOK TO POWELL VALVES 


For the largest selection of valves, look to Powell. This 
includes gate, globe, angle and check designs in bronze, 
iron and steel, as well as industry's widest selection of 
special alloys. And, Powell valves are specifically designed 
for water, oil, gas, steam, air and corrosive fluid applications 
... Whatever you need ! 

You can count on each Powell valve to be the result of the 
most complete engineering know-how and thorough testing 


- f , , , 
115th year of manufacturing industriai vaives ft 


procedures. These combine to produce valves of the 
highest reliability, and at the lowest cost... you save 
through Powell performance on your job. 

In addition, you will find Powell maintains stock across the 
nation, near your need. So, your order is filled and delivered 
more quickly, at less trouble to you. For further information, 
contact your nearby Powell valve distributor or write The 
Wm. Powell Co., Cincinnati 22, Ohio. 


wr the free world 


POWELL Sii[l VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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send 
for 
bulletin 
no. 4 


mover No. 29° 

DESIGNED F' IR 
Cc MME RCIAL 
INDUSTRIAL 
INSTITUTIONAL 


TIONS 


S 
cO.. \N 
EINSYLVANIA 


APPLICA 








t t lI 
ier t Intal Casier tO install... 
easier 0 main ain Striking new economies are now available for commercial, indus- 


trial and institutional buildings with p-k’s scALEFREE 230, the first indirect gas fired storage water heater e 
installation. A complete and automatic package, p-k’s SCALEFREE 230 can be skidded into place, hooked up 
and checked out quickly. There is no complicated piping or electrical work to run up costs. No stack is 
needed for extra draft. No foundation is necessary. Factory insulation (optional, as illustrated) further 
reduces costs and avoids the complications of on-the-site insulating. e Maintenance. P-K’s SCALEFREE 230 
offers new freedom from trouble. It won't scale—and retains its rated efficiency — because heat transfer occurs 
below the temperature at which scaling minerals precipitate. Linings of Pre-Krete® or copper keep the 
storage section free of rust and corrosion regardless of water conditions. e P-K’s SCALEFREE 230 is available 
in storage capacities from 250 to 4,000 gallons; recovery sections from 390,000 to 2,215,000 BTU. Bulletin 
No. 4 gives complete engineering and performance data. (as 

Address your request to: The Patterson Kelley Co., Inc., Patterson 


33 Morgan Avenue, East Stroudsburg, Pennsylvania. Suter taaalinr @hitten 
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Maintain high pump efficiency, 
minimize recirculation past the 
impeller rim; rings easily re- 

when waterborne par- 
ticles cause wear. 


good reasons 
for specifying 


Fairbanks Morse SPLIT CASE PUMP 


CASING WEARING RINGS: MAINTENANCE-FREE OPERATION: SHAFT SEALS OR PACKING: 


Sealed pre-lubricated bearings Optional construction, factory 
require no checking, no lubri- supplied or field conversion, 
cation service. to suit pumping requirements, 
either mechanical shaft seals 
or conventional ring-type 


packing. 


A brand new design .. . a brand new simplified concept in Split-Case 
Pumps. By far, your best buy. Single stage, horizontal Split-Case Centri- 
fugal Pumps—a wise choice for chilled water, circulating or booster duty 
—cooling towers or general water supply, designed and supplied to you 
at moderate cost. For further information and factual bulletin #5820, write: 
Pump & Hydraulic Div.; Fairbanks, Morse & Co.; Kansas City, Kan. 


PAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 

















HM) 


Sone oem aed 





mn 


Impressive main entrance to Chicago's 

Exposition Center, magnificent new mecca for 
exhibitors and conventioneers. Inset, 

right, shows one arrangement of the many Dorex filters. 


996 DOREX AIR RECOVERY FILTERS SAVE 
B00 TONS OF AIR CONDITIONING CAPACITY 





...and provide relief from the irritant-heavy atmosphere of shows, conventions, exhibits 


In the new 34 million dollar Exposition Center at McCormick Place, 996 high efficiency Dorex 

activated carbon filters—the largest installation of its kind in the world—purge recirculated air of irritants 
and purify it for sanitary re-use in the Center's vast air conditioning system. 

But from the Center's profitable-operation point of view, Dorex air recovery is even more important 
Serving 350,000 square feet of exhibition space, the filter system will have almost one million 

cfm recirculated through it... representing a saving of 800 tons of air conditioning capacity at an 
installed cost of approximately $360 per ton, for a total saving of over $300,000! And further tremendous 
savings in operating costs will be realized! 

Thirty years of research, development, and application, plus a systematic replacement service 

that ensures the continuous effective operation of every installation, make Dorex the best method of 
AIR RECOVERY and ODOR CONTROL. 


Representatives in principal cities. 
Write for detailed information. 


ENGINEERING 
CORPORATION “BW 


CONNOR ENGINEERING CORPORATION HOrex: 


~--sDANBURY @ CONNECTICUT ee ot - air recovery 


... the most experienced professionals in air recovery and purification. 


Heating, Piping & Air Conditioning, March 1961 





WARM AIR HEATERS 
FOR LARGE BUILDINGS 


Elementary School, Hamilton, Mass., comfortably heated with two oil-fired Campbell 8000 
Series Heaters. Architect, Hugh A. Stubbins Associates, Inc.; Engineer, Fred S$. Dubin, Associates. 


TOP VALUE IN SCHOOL HEATING 


Campbell Heaters provide extra value in all the factors that are 
important in school heating. They combine all the natural advan- 
tages of warm air heating: control of temperature, humidity and 
ventilation; plus quiet operation and the ability to deliver quick 
abundant heat with exceptional fuel economy. Campbell Heaters 
are moderately priced, easy to install, and deliver long, depend- 


able service. Your inquiry will receive prompt attention. 


MANUFACTURERS’ AGENTS 


We have some attractive openings 
for men calling on heating contractors 
and architects. 


CAMPBELL 


HEATING COMPANY 


DES MOINES 17, IOWA 
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Lapsed time between OIC installations is being reduced month 
by month. More and more maintenance men know they can 
count on trouble-free operation when they replace worn out 


valves with OIC. Performance-proven design features include 
stems made from special OIC Alloy 40 on bronze valves. Result 

. seizing completely eliminated . . . corrosion minimized .. . 
wear greatly reduced. OIC stems will outlast ordinary valve 
stems 10 to 20 times. Your local OIC distributor carries a com- 
plete line of bronze and iron gates, globes, angles and checks. 
Call or write today for further information. 


BETTER VALVES AND BETTER DISTRIBUTOR SERVICE FROM OIC 


BRONZE, IRON, FORGED 
STEEL, CAST STEEL AND 
DUCTILE IRON VALVES 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO 


y 


. 
. 
. 
. 
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v4 seconds... 





someone... 
somewhere... 
installs 
another 


OIC valve! 


THE OHIO INJECTOR COMPANY 

235 Main St., Wadsworth, Ohio 

| need more information about OIC bronze and 
iron valves 


Name 
Company 
Street 
City 


® 
every B&G comPONENT IN THIS TYPICAL 
INSTALLATION IS ALIVE WITH STAR FEATURES 





? 6 








BaG CONDENSERS 
Lighter, more compact units, 
featuring quiet, vibration- 
free operation, uniform gas 
distribution, cleanable tubes 
and higher operating effi- 
ee TYPICAL APPLICATION OF 


B&G REFRIGERATION COMPONENTS 





BaG EVAPORATORS 
See illustration at right for 
features which give these 
units outstanding superiority. 
































B&G EVAPORATOR 


TN m : B&G MOTOR COMPRESSOR 











BaG SUCTION LINE HEAT 


EXCHANGERS Ee 
Aid thegmal expansion valve REF” EVAPORATOR...Featuring non-slugging design...tube 


operation, prevent liquid bundle proof against freeze-up damage... positive oil return. 
slugging. 





SPECIAL DESIGN COPPER TUBING 


Fluted tubing provides positive and permanent 
mechanical bond between tube and inner fin for all 





BaG COMPRESSORS 
Precisely engineered for vi- 
bration-free operation with all - 
the advantages of ‘‘open”’ spline holds liquid refrigerant against tube, minimiz- 
units. All units have one bore ing slugging and pressure drop. 

a few interchangeable 
parts service them all. 














B&G makes a complete line of refrigeration and air conditioning components—with 
many commonly used sizes available for immediate shipment from factory stock! 

These are quality units throughout! BeG Evaporators and Condensers all offer 
plus values in efficiency and rugged, long-life construction. They are manufactured by 
methods which hold shell diameters exact and free of distortion. This permits tight 
fitting baffles with minimum liquid slippage, greater efficiency and easy replacement 

BaG CENTRIFUGAL PUMPS of tube bundles if ever necessary. 
A full range of quiet pumps All units are built to A.S.M.E. Code requirements and are so stamped. 


for refrigeration and air con- 


ditioning systems. When selecting pumps, B&G Series 1522, 1531 and 1510-B Centrifugal Pumps 
invite your most critical comparison. They are of vertical split case design, equipped 
with the exclusive, leak-proof ‘‘Remite®”’ Mechanical Seal and noted for quiet, 
dependable operation. 


venseev >) BELL & GOSSETT 


A completely integrated and 


assembled water chiller—the G Cc °o M Pp A N ¥ 


only unit of its kind with all 
major parts designed, built ® Dept. RGO-5, Morton Grove, Illinois 


and guaranteed by one man- 
ufacturer. Canadian Licensee: S.A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ontario 
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he Martin Company 


The U. S. Air Force 


i 


a 
BF. a Denver, Colorado 


Complete Facilities for 
Simulated-Flight Testing 


Lara J 
Sg 
| 


Mechanical Engineer 
Phillips, Carter and Osborn Marshall and Johnson - o 
Denver Denver ; (3 Type RC 


Cooling Coil 


Genera! Contractor Mechanical Contractor 
George A. Fuller Co. Paul Hardeman 
New York Los Angeles 


Modern smooth-fin design of Aerofin coils permits —_e | 
ample heat-exchange capacity in limited space — _ 


permits the use of high air velocities without turbu- 
lence or excessive resistance. 

Aerofin performance data are laboratory and field 
proved. You can safely specify Aerofin coils at full 
published ratings. 








AEROFIN CoreoraTion 


101 Greenway Ave., Syracuse 3, N.Y. on ’ Heating Coil 


Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


Non-Freeze 
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This Cylinder 
Does Everythina... 


... Stands right side up, upside down, discharges top, bottom and middle, carries 
itself, heats soup, grinds nuts, and transports you to and from the customer via a 
detachable propulsion system. Available in 27 sizes, it’s the perfect answer to your 
every oddball requirement. 


But for every day THESE THREE WILL SUFFICE... 


Make no mistake about it—by SUFFICE, we mean cover the ball park. In one... 
two... three Ucon® Refrigerant Cylinders you'll find every important packaging 
convenience, every cylinder size you need, and—you can always be sure your 
wholesaler will have what you need, when you need it. Helpful technical assist- 
ance, too, is yours for the asking with Ucon Refrigerants. Conclusion: 


For the most compact and convenient line of refrigerants— 
See Your Ucon Refrigerants Wholesaler 





UCON Refrigerants are manufactured by 

UNION CARBIDE CHEMICALS COMPANY — Division of Union Carbide Corporation 
UNION 270 Park Avenue, New York 17, N. Y. . 

CARBIDE 


exclusive sales agent 


Exclusive Sales Agent to Air Conditioning and Refrigeration Wholesalers 


ANSUL CHEMICAL COMPANY, Marinette, Wisconsin 


UCON and UNION CARBIDE ore registered trade marks of Union Carbide Corporation 
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The confident gentleman. He knows Typhoon units are loaded with features that assure satisfaction. As for the other 
gentleman, he’ll know better next time—if there is a next time. With the addition of 28 new units to its 1961 line, Typhoon 
offers the industry’s broadest, biggest, most versatile group of packaged air conditioners, furnaces and heat pumps. Typhoon 
economy begins with its mass produced components, which can be custom-assembled to your order to meet any unusual 
requirement...at little or no extra cost. Typhoon quality begins with Power Reserve—superior components and oversize parts 
to deliver beyond rated capacities. Each Typhoon unit is built to take extreme weather conditions and — severe tem- 
perature changes without strain or breakdown. The 28 new units include nine é 

heat pumps, three air handlers, three air cooled remote condensing units, three 

air cooled condensers, and ten self-contained package units. For complete satis- 

faction, specify Typhoon. It suits every need in air or water cooled units; ceiling, 

floor or roof mounted units; units that heat and cool or cool only—in capacities 


from 3 to 75 tons. Write today for complete product literature. 
Air Cooled Self-Contained 
Units 3 to 30 Tons 


TYPHOON AIR CONDITIONING DIVISION, HUPP CORPORATION 
505 Carroll Street, Brooklyn 15, New York 

(0 Please send me full product literature on Typhoon’s 1961 Line. 
[] Please have a representative call for an appointment. 


NAME 





a 
ADDRESS 
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REFRIGERATION 
BULLETIN 


Facts about 
water system 
maintenance 


TIPS ON CLEANING TOWERS AND EVAPORATIVE CONDENSERS 


Costly emergency repairs during a busy season can be prevented by proper application 
of water chemicals at startup and shutdown time. Two basic steps are important. 
First, remeve all dirt, scale and algae; second, retard corrosion and recurrence of scale 
with “Virginia’’ Corrosion Inhibitor. Follow a specific program to prolong equipment 
life and maintain maximum operating efficiency. 


Cleaning Procedure 


Drain and flush out loose dirt from sump. 
This consumes and wastes cleaner. This is 
important. 


(DClose bleed and refill with fresh water. 


Estimate gallons of water in the system. 
Then add first dosage of solid or liquid 
scale remover as follows: 
“Virginia” Scale Remover—Solid . . . 
5 Ib. per 10 gal. water 
“Virginia” Scale Remover—Liquid . . . 
1 gal. per 15 gal. water 


In natural draft cooling towers and in 
evaporative condensers, the chemical can be 
added at the sump (as in Figs. 1 & 2). In 
forced draft towers it can be added at the 
tower distribution plate, tank or sump. 


(4) Operate system as usual. Check the scale 
remover solution strength in the sump every 
10-15 min. with test papers. If paper does not 
turn red when immersed, add more cleaner 
until it does. Lowered head pressure will 
indicate when unit is clean—or simply inspect 
the tubes of the evaporative condenser. In- 
specting the water outlet pipe of shell and 
tube condensers will tell you the scale condi- 
tion of this type of unit. 


(5) After scale removal, drain the solution 
into the sewer. Rinse the system twice with 
fresh water. 


Scale Prevention 


Following the cleaning procedure, apply 
“Virginia” Scale & Corrosion Inhibitor in the 
following steps: 

(Adjust bleed rate according to table below. 
(Quse 2 Ib. Inhibitor per 10 tons’ capacity 
for soft water. Triple this amount for hard 
water. Use a shallow wire mesh basket for 
crystals. Place in the sump. 

(Q)Repeat 24 of this dosage after a 90-day 
period. 


Make-up water hardness (parts per million 
1 


00-199 200-299 300-up 





Bleed rate in gal 
per hr. per 10 tons 9 18 36 


How to clean shell and 
tube—coil condensers 


Isolate the condenser from the cooling tower 
by valves or by actually disconnecting its 
piping. Prepare a strong cleaner solution 
in a large plastic pail or wooden tub. Dis- 
solve 5 lb. of solid scale remover in 10 gal. 
of water—or add | gal. of liquid cleaner to 
15 gal. of water. Circulate this solution 
through the condenser by using a pump, as 
ir Fig. 3. Cleaning moderately scaled units 
should take about one hour. Test the solu- 
tion regularly with test papers. Add more 
cleaner as needed. After cleaning, empty and 
flush the condenser at least twice and then 
replace it in the system. 


CONDENSER 
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> 
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To open up condensers completely clogged 
with scale, use standpipes (see Fig. 4). Mix 
liquid cleaner and water in equal propor- 
tions. Fill the pipes to a level above the 
condenser. Protect surrounding objects from 
being injured by any foaming that may 
occur. After cleaning, drain the spent solu- 
tion. Rinse condenser twice with fresh water. 


For more helpful information on water treatment problems and the 
chemicals needed for dealing with them, send us the coupon below. 


Refrigeration Division, VIRGINIA SMELTING COMPANY 


518 Jefferson St., West Norfolk, Va. 


Send me a copy of your booklet ‘‘Water Cooling Problems— How to Correct Them” 


Name. 


Title 





Company 





Address. 





oe ae eee eee ee eee ee es ee es es ee 
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Hg-Built backward curved aluminum air- 
foil centrifugal wheel direct-connected 
to lig motor. Patented design with back- 
plate fins pulls clean, cool air into motor 
compartment and through the motor to 


YOU 
WANT A 


IN ROOF 
VENTILATORS, 
SPECIFY 











Ig-Built patented Type ‘‘Q” propeller 
fan wheel direct-connected to lig per- 
manently lubricated motor. Unmatched 
for quietness with high air capacity. 





BE RIGHT ...WRITE IN 





Ilg PRV Power Roof Ventilator. (1) Leakproof 
roof hinged on two sides for speedy inspection. (2) 
Direct-connected, self-cooled, permanent-split capac- 
itor, single-phase or 3-phase motor. (3) Air shield 
keeps lint, grease, fumes and dust from motor. (4) 
Rainproof baffles with heavy steel mesh protect 
against entry of birds and animals. (5) Backward 
centrifugal fan wheel blades can’t overload motor. 
WRITE FOR CATALOG DB3-400. 


lig L-CRF Power Roof Ventilator with patented pressure-cooled motor 
protected against build-up of heat from sun .. . increases motor life ex- 
pectancy up to four times that of ordinary units. Fifteen sizes to choose 
from for capacities from 155 to 27,290 cfm. WRITE FOR CATALOG 
DB3-200. 


Look first to Ilg for power roof ventilators and you save a lot of 
looking. Four housing designs to choose from; two fan types, either 
propeller blade or airfoil blade centrifugals. 

Regardless of which direct-connected Ilg roof ventilator you choose, 
you're sure of performance as maintenance-free as a fan can be. 
Careful dynamic balancing of all component parts . . . plus electronic 
checks of Ilg-built motors and Ilg patented Type “Q” propeller fan 
and centrifugal fan wheels . . . makes sure that smooth, vibration- 
free operation is as much a part of each ventilator as the Ilg “One- 
Name-Plate” pledge of performance. 


Ilg L-LSQ Power Roof Ventilators feature direct con- 
nected, patented “Q” fan wheels that pass air over blade 


lig UB Power Roof Ventilators with butterfly dampers 
are ideal for high-speed, vertical exhaust for industrial and 


smoothly, quietly. Low starting torque of Ilg 3-phase and 
permanent-split capacitor, single-phase motors eliminates 
starting shock, lengthens fan life. Eleven sizes to choose 
from for capacities from 287 to 21,100 cfm. WRITE FOR 
CATALOG DB3-100. 


ILG ELECTRIC VENTILATING CO. 


2826 No. Pulaski Road, Chicago 41, Ill. 
Offices in 6O Principal Cities 
Member of Air Moving and Conditioning Association, Inc. (AMCA) 


commercial applications. Airfoil-design propeller blades are 
direct-connected to Ilg-built totally enclosed motors. Five 
sizes to choose from for capacities from 5060 to 33,300 cfm. 
WRITE FOR CATALOG DB3-300. 


Each Ilg product shown carries the 
rating seal of the Air Moving and 
Conditioning Association, Inc. 





SOLENOID VALVES 


for Peak Performance 


mae” A LL air conditioning 


and refrigeration 
applic ations! 


--SPORLAN 
Solenoid Valves 
the best service 


on y our next 
refrigerant liquid, hot 
gas, or suction line 
applications. Also water, 
or steam installations. 





SPORLAN Solenoid Valves 
are tight closing. The 
extensive use of synthetic 
seating material eliminates 
seat leakage. 


SPORLAN Solenoid Valves 
with their high MOPD 
ratings can be used for 
either Refrigerant 12 or 22. 


they Sporlan Products right gy 
down the line... from your === z= THE NEW SPORLAN 180 


friendly Sporlan Wholesaler. &§ i Solenoid Pilot Control 
A ) used in place of large 


capacity solenoid valves 


much more economical 
one size only 


simultaneous control of one 
or more thermostatic 
expansion valves. 





Send for Bulletin 30-10 Today! 


SPORLAN VALVE COMPANY 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 


EXPORT DEPT. 85 BROAD ST NEW YORK 4, N. Y. 
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We follow here each month the practice at 


engineering society meetings of providing 


an “open for discussion’’ period. You are 


urged to take part. Just address your com- 


ments to the Editors, Heating, Piping & Air 
Conditioning, 6 N. Michigan Ave., Chicago 2. 


“Open for Discussion” 


Some Added Thoughts on Increased 
Boiler Corrosion at High Temperature 


| WOULD LIKE to expand my answer to the question, 
Will Higher Boiler Temperature Cause Corrosion, 
Other Problems? in the February issue. 

In order to answer the question more completely 
regarding an increased demand on an existing hot 
water system supplying both domestic hot water and 
heat to an apartment building, and the effect of cor 
rosion on the systems that might be experienced by 
increasing the boiler water temperature, | feel it 
is necessary to make some qualifications to the con 
ditions in replying. 

The closed hot water circuit will certainly carry 
more heating capacity if the temperature of the water 


in the circuit is raised from 190 to 210 F. This 


would increase the heating capacity of the existing 


coils in the domestic storage tank: assuming, of 
course, that the boiler is capable of meeting the addi 
tional demand. 

In the closed circulating hot water circuit, assum 
ing that it is properly installed to where there is no 
air intake and only negligible raw water makeup, 
there should be no problem of increased corrosion 
because of increased boiler water temperature. This 
fact has been satisfactorily substantiated by Don 
Gardner of the Bell & Gossett Co. in his recent publi 
cation concerning closed hot water circuits. 

If the increased domestic hot water demand is the 
problem, and it appears to be, there is certainly a 
problem of more corrosion because of handling and 
heating more raw water. Since the temperature of 
the hot water supplied by the domestic system would 
remain effectively the same, there would appear 
no great increase likely in the corrosion rate in 
the average system. However, since the temperature 
of the water in the tube bundle would be higher if 
the boiler water temperature was raised, the water 
in the tank immediately surrounding the tube bundle 
would be somewhat higher, and if this exceeded 180 
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F, the corrosion action might effectively become 
higher. This is especially true in localities where serv- 
ice water is noted to be highly corrosive in nature 
and corrosion problems are major. 

Assuming this to be the case, a larger heating coil 
in the tank or an additional tank and heater would 
appear to be the better solution rather than raising 
the boiler water temperature. This conclusion would 
meet the basic demand of increased load rather than 
enhancing the possibilities of increased corrosion in 
the domestic hot water system. 


A. J. Beau, Jr 
Beall & Asso tates 


Engineering Consultants 


Replies to Criticism of 
Campus Type School Plan 


Mr. Ciarke’s letter of comment in the “Open for 
Discussion” pages in the February issue on the article 
Double Loop Steam System Heats High School Cam 
pus (December) would be very much to the point 
were it not that several factors, of which he could 
have no knowledge, entered into the decision to build 
the type of school that was ultimately constructed. 

I have worked with the architects for this project 
many years and as is customary with them, was called 
in early in the sketch stage to advise them. Three dif- 
ferent schemes were developed to a point where the 
advantages and disadvantages could be reviewed. 
and preliminary figures on cost and maintenance esti- 
mated. One of these was the conventional box type 
so highly thought of in the Readers Digest article 
mentioned by Mr. Clarke. 

The School Board decided in the end, after re- 
viewing the data presented, that the campus type 
was the plan that best suited their needs and the 
architects were instructed to develop these sketches. 
The Board visited various schools of all types, not 
only in this district, but in other cities before mak- 
ing their decision. The Superintendent of Schools 
presented the Board’s views as well as his own, in 





“Open for Discussion” 


Continued 


an article for the community which was very well 
received. In this case there was no high pressure 
selling by a “fast talking architect.” We act as con- 
sultants to several architects and I assure Mr. Clarke 
that fast talking is not the rule. 

The statement that 30,000 lb of steam per hr is 
required to serve the project is misleading as the 
article clearly states that 24,000 lb boilers were in- 
stalled for the ultimate capacity and that the 30,000 
ib per hr was developed on an acceptance test. 

E_woop S. Tower 
Registered Engineer 


Questions Heat Transfer Effects In 
One-Pipe Brine Distribution System 


| WOULD LIKE to comment on the article, Proposed: 
A One-Pipe Brine Distribution System, by Herman 
Vetter in the January issue. 

The use of partial or full series flow through the 
calenders, instead of parallel flow seems to have 
advantages. The main ones apparent to me are: 

|) The one mentioned by the author, that the rate 
of flow through the heat exchanger will remain 
nearly constant at all times. 

2) A high velocity through a calender may be 
obtained by circulating less total brine at a higher 
pressure difference. The lower circulation means a 
smaller pump and piping. The effect on the pump 
horsepower would not be known without a more 
complete knowledge of exactly what is to be done. 

4) The series circuit requires less length of piping. 

The statement is made that the one-pipe distribu- 
tion is better because the flow through one calender 
can be changed without affecting the flow to the other 
units. However, with the one-pipe distribution, if the 
flow through any unit but the last is increased. the 
temperature of the brine to the following units is 
increased. Presumably, increasing the flow to the last 
unit will not affect the temperature to the first be- 
cause the heat exchanger intervenes and the brine 
temperature leaving the exchanger is probably con- 
trolled by governing its heat removal capacity. 

Without knowing more of the details of an actual 
system, it is hard to say whether the flow rate or 
temperature of the brine has the greatest effect. With 
brine temperatures of 10 F to 15 F and a web tem- 
perature of 40 F, the extremes of difference in tem- 
perature causing heat-transfer are 30 F and 25 F. 
Thus, whether it is one or the other, the percentage 
of change is small. If instead, a surface was kept 
at 20 F with 10 F to 15 F brine, the extremes of 
difference are 10 F and 5 F. In one case the greatest 


variation is 6 to 5; the other 2 to 1. 

I believe that the tables and the discussion pertain- 
ing to them, give an unintended impression that this 
one-pipe distribution permits more heat to be trans- 
ferred with less total brine flow. 

In the case of Fig. 1, the heat removed from the 
calender is given at 3025 Btu per sq ft per hr with 
27.5 F average temperature difference and this heat 
raises 25 gpm from 10 F to 15 F. In Tables 1 and 2. 
1040 to 4760 Btu per sq ft per hr is removed, but 
this raises 50 gpm only 0.5 F. The heat removal rate 
has increased 32 to 53 percent, but the amount 
given to the brine (as indicated by the gpm and 
temperature difference of the brine) has decreased 
80 percent, being only 1/5 as much. 

In Table 3, the heat removed from the calenders 
is given as 5050 to 5950 Btu per sq ft per hr or 
66 to 94 percent more, but the heat given to the 
brine is 60 percent less (100 gpm raised 0.5 F). 
when compared to the original circuit figures. 

The heat removal, from all calenders, resulted 

1) In the first case, in raising 250 gpm from 10 F 
to 15 F. 

2) In the second case, in raising 50 gpm from 10 
to IS F. 

3) In the third case, in raising 100 gpm from 10 
F to IS F. 

As I have previously indicated, a one-pipe distribu- 
tion system then may have certain advantages. How- 
ever, if less brine is circulated but more heat is 
transferred, the brine temperature difference must 
be larger. Only with complete data and a thorough 
knowledge of the requirements and tolerances, can 
a definite decision be made as to which circuit is 
the better for a particular job. 

M. A. Ramsey 

Consulting Engineer 

{ir Conditioning Division 

Worthington Corp 

THE AvuTHor’s REPLY 


my article to suggest a means of using smaller pipe 


[t was not my intention in 


lines. The tendency too often is to use small pipe 
lines which we have found by experience to be a 
very serious mistake. 

With reference to point No. 2 in Mr. Ramsey's 
comments, I cannot agree with the reason given here 
about circulating a smaller quantity of fluid. To do 
so would increase the temperature range between 
the inlet and outlet. 

It was not my intention to imply that more heat 
can be transferred with less brine flow. I thought 
that it was clearly stated that there was no change 
in the quantity of fluid flow. 

It is my desire to arouse interest in a possible im- 
provement through this article. 

HERMAN VETTER 

Vetter Engineering Co. 

Industrial Consulting Engineers 
(Continued on page 205) 
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built to out-do nature 


IN FUNCTION, BEAUTY AND DURABILITY 


RAVITY 


VENTILATORS 


created in Fiberglass 


WORLD’S LEADING 
MANUFACTURERS OF 
MOLDED FIBERGLASS 
VENTILATORS 


WILLIAMS- 


CORPORATION 


UCTS BY 
WILLIAMS- 











BERMUDA 


Bermuda-AIR 
Molded Fiberglass 
Monitor 


Bermuda -AiR 
Power Ventilators 


Bermuda-AIR 
Continuous Ridge 
Ventilators 


Bermuda -AIR 
Hexagon Ventilators 


FEATURING 


A new low profile molded fiberglass ventilator 
which can withstand extremes of cold, heat, 
moisture, fumes and corrosion—all that nature 
can conjure up. The one ventilator that exceeds 
all specifications for beauty and longevity 
Within the Bermuda-AlR’s low profile is the 
value of sound deadening as well as locked-in 
color that requires no maintenance. 


APPLICATIONS 


Perfect for the replacement of goose necks or 
louvered devices on the roof. Does away with 
unsightly extensions which are out of rapport 
with architectural design 


FOR ADDITIONAL INFORMATION: Contact the Williams-Bermuda Corporation, 


California. Representatives in all principal cities 
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PATENT PENDING 


Provides contemporary outside air intakes for 
heating, ventilating or air conditioning units. 
Well designed for inlet or outlet ducts contain 
ing fans or outside air intakes for unit heaters 
Also, for use in positive pressure areas for 
straight intake or pressure relief 
ACCESSORIES 

The Bermuda-AIR Ventilator is available with 
a complete list of accessories, such as: Bird 
Screen, (PRD) Pressure Relief Damper, (FD) 
Fire Damper, (MVCD) Motor Operated Volume 
Control Damper, and (MOBVD) Motor Operated 
Opposed Blade Volume Dampers. 


310 North Normandie Avenue, Los Angeles 4, 


architect-preferred 
colors available 


8l 















































question ofthe month 


“Can No. 6 Fuel Oil Be Used for Heating Large 
Installation Where Constant Modulation Is Required ?” 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with three answers that have been received 
from readers. Other solutions or comments for publication are invited. 


“I am preparing a design for a new heating sys- 
tem for our plant, and will use unit heaters and 
convectors with hot water at a pressure of 50 psi 
and temperature of 300 F. 

“The estimated capacity required will be 10 
million Btu per hr. It is proposed to use two oil 
fired boilers of equal size, with a combined output 
of 12 million Btu per hr. The fuel being considered 
is a No. 6 fuel oil, with a viscosity of 3500 Saybolt 
Sé€¢ onds. 

“The burners will have to be modulated con- 
stantly to satisfy the variable heating load, and I am 
wondering if it is wise to consider such a heavy oil 
for this purpose. I realize that No. 6 fuel oil will 
require preheating prior to combustion, but the 
operating cost with No. 6 oil will be considerably 
lower than with lighter fuels. 

“I would like to hear from other readers of Heat- 
ing, Piping & Air Conditioning about this and learn 
what their experiences have been with No. 6 fuel 
oil for large installations of this type.” — R.A.W. 


Should Be Satisfactory With Proper 
Preheating, Good Burners, Auxiliaries 


IN REPLY to R.A.W.’s question “Can No. 6 fuel oil 
be used for heating a large installation where con- 
stant modification is required?” yes, this is possible. 

He does not state his minimum load conditions 
but a 5 to 1 turndown is possible with No. 6 fuel 
oil with preheating and good burners and auxiliaries. 
He plans to use two boilers with a combined output 
of 12 million Btu per hr. With a 5 to 1 turndown each 
boiler would have an output of 1,200,000 Btu per hr. 

The No. 6 fuel oil should be preheated to at least 
205 F and fired with pressure atomizing type burners 
between 450 to 600 psig with proper burner nozzles 


for these conditions. R.A.W. should have no trouble 
modulating the fire to meet load demands in the 
above mentioned turndown ranges. 

In order to provide a modulating control for this 
type equipment it should be accomplished only with 
automatic controls and instruments which are precise 
in their operation. 

I have seen a high temperature hot water boile: 
with a capacity of 6 million Btu per hr fired on No. 
6 fuel oil. I witnessed this boiler operating very 
smoothly at 1,200,000 Btu per hr output. The burners 
were pressure atomizing type and the fuel oil was 
fired at 450 psig at approximately 210 F. 

The controls used a master pressure sensing ele- 
ment in the steam pressurized expansion tank, with 
flow meters on the high temperature hot water dis- 


tribution system on both the supply and the return. 


The boiler was equipped with a forced draft fan which 


was designed to purge the boiler and fire-box before 
the burner pilot was ignited. 

The fuel oil storage underground tank was pro- 
vided with a heating coil around the pump suction 
and the return discharged into the tank near the 
suction line. From here the oil was pumped to the 
fuel oil preheaters where the pressure and tempera- 
ture were boosted. The oil from the tank was received 
at the preheaters at approximately 120 F. The fuel 
oil was pumped direct to the burners from the pre- 
heaters at 210 F and 450 psig. 

If R.A.W.’s minimum load will be less than a 5 

Continued on page 84 
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Terminal Building, Galesburg Municipal Airport, Galesburg 
illinois. Contractor: Galesburg Construction Company. Arch: 
tect: West & Weber. Heating Subcontractor: Galesburg Sheet 
Metal Works 


FREE INSTALLATION MANUAL 
Contains latest, detailed, step-by-step 
installation data for SONOAIRDUCT 
Fibre Duct. For free copy, 
send us your name and 
address on company 
letterhead. 


High efficiency 
== (duct that’s easier 


to install 


rte}, fel ae! 


ONOAIRDUCT. 


FIBRE DUCT 


With its HIGH efficiency and LOW installation cost, SONOAIRDUCT 
Fibre Duct is the economy answer—for slab perimeter heating, cooling, 
or combination systems! 

SONOAIRDUCT has an aluminum foil lining that offers minimum resist- 
ance to air flow. This lining, together with the thick fibre wall, provides 
a very low B.T.U. loss ratio. Result? In heating, more warmer air is de- 
livered from plenum to register... with no hot spots in the floor, either. 
SONOAIRDUCT possesses a sound deadening quality too, that means a 
quieter system, a quieter building. 

Another thing—owners and contractors like the ease and speed of in- 
stalling SONOAIRDUCT Fibre Duct. It’s lightweight for fast leveling and 
joining, long lengths mean fewer joints, and it’s easily cut to size or mitered 
with a hand saw. Won't chip, crack, or break when dropped —every piece 
is usable. 

For efficiency and economy, use Sonoco SONOAIRDUCT Fibre Duct on 
slab perimeter jobs. Low in cost, it meets or exceeds all F.H.A. criteria 
and test requirements for products in this category. 23 sizes, 2" to 36” 
1.D., standard 18’ lengths. 


See our “—— in Sweet's, or write for complete 
information and prices to 


SONOCO 
Construction Products 


SONOCO PRODUCTS COMPANY, HARTSVILLE, S.C. + La Puente, Calif. + Fremont, Calif. * Montclair, NJ * Akron 
indiana «+ Longview, Texas + Atlanta, Ga. + Ravenna, 0. + Brantford, Ont. + Mexico, 0 F 
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to 1 turndown on one boiler then he might be wise to 
consider two boilers of different capacities; perhaps 
one 4 million Btu per hr output and one 8 million Btu 
per hr output. This would allow more flexibility at 
low loads. The minimum low load would be about 
800,000 Btu per hr on the smaller unit and about 
1,600,000 Btu per hr on the larger unit. 

I suggest that R.A.W. take another look at his 
variable heating load. He may find that it is possible 
to arrive at a closer balanced load by different distri- 
bution or by different grouping. This would cut down 
the amount of modulation. Possibly he could use 
some of the high temperature hot water to make some 
process steam which would also help to stabilize load 
conditions. 


SHELDON R. Hiceéins 
Mechanical Engineer 


Cites Own Experience With Fuel, 
Notes Particular Design Suggestions 


IN ouR AREA of the Pacific Northwest. No. 6 fuel oil 


is fired in many plants over 100 hp, which employ 
an operator. No. 6 oil is approximately 18 percent 
less expensive than No. 5 oil. 

The system our office has found simplest, and most 
reliable, is the pumped fuel oil loop, at low pressure, 
with steam or hot water and electric oil heaters in 
series. The tank is limited in capacity to approximate- 
ly 6000 gal and includes a hotwell, surrounding the 
suction pipe, to receive the recirculated oil. Each 
burner is equipped with an electric, low watt density. 
nozzle line heater. 

The primary oil circulating pump is selected to 
pump not less than twice the nozzle(s) firing rate 
and is generally installed in duplicate. This pump 
is planned to operate continuously. The steam or 
water and electric heaters are selected for the par- 
ticular type of burner which is to be employed. and 
are arranged in series with the steam or water 
heater preceding the electric heater. This arrange- 
ment allows a minimum of electric power consump- 
tion. The heaters are usually valved and by-passed for 
easy maintenance. Depending on the valving, pres- 
sure relief valve(s) are installed, to protect the oil 
side of the equipment. 

The primary circuit pressure is maintained by a 
pressure regulating valve following the furthest oil 
burner suction side connection. The pressure can be 
set to suit the burners used and will depend on 
whether the burner includes both a primary pump 


and oil metering arrangement or only an oil metering 
arrangement. The return lines from the burners 
connect into the fuel oil loop downstream from the 
pressure regulating valve. 

This system has been employed on many projects 
and performs most satisfactorily. 

We do not see the connection between the par- 
ticular design of the system proposed and the firing 
of No. 6 fuel oil and therefore have no comment 
on this point. 


D. B. LEANEY 
D. W. Thomson & Co.. Ltd. 
Consulting Mechanical Engineers 


Tells Poor Action on Larger Boilers 
Requiring Switch to Lighter Fuel 


IN ANSWER to the inquiry regarding burning No. 6 
fuel oil for a HTHW boiler of about 5 to 6 million 
Btu per hr output, here at Colorado College we have 
two boilers of 20 million Btu per hr output each. 
The system was designed for firing of gas with No. 6 
fuel oil standby, with complete combustion control. 
All equipment, such as heaters. pumps. burner tips, 
etc.. were installed to meet No. 6 fuel oil require- 
ments. 

Without going into minute detail, we found that 
the equipment installed in the plant would handle 
the No. 6 fuel oil very easily, but we had trouble in 
obtaining complete combustion of the oil in the small 
fire boxes of our boilers. Carbon was deposited on 
the walls of the boiler and heavily on the floor. Part 
of the trouble might be that we use mechanical atomi- 
zation only. 

In this area of Colorado, No. 6 fuel oil is available 
to us from only one source, and the quality of the 
oil is equal to road asphalt. It has heavy deposits of 
petroleum carbon in it and we had trouble keeping 
the oil filters clean and the pipes from sludging up. 
It might be that a cleaner or a better grade of No. 6 
would be available in other areas that would work. 
This item plus the incomplete combustion decided us 
to fire No. 5 fuel oil. 

We are presently using No. 5 fuel oil, with very 
good success. However, due to the market situation. 
we are thinking seriously about going to No. 2 diesel 
fuel oil. The cost difference between the two grades of 
oil for the quantities we burn is almost negligible and 
the difference in cost of operation would more than 
compensate for the difference in fuel cost. With No. 
2 fuel oil no heating is required. 

I hope this information is what is desired, but if 
further detailed information is needed, we would be 
glad to furnish additional information based upon 
our experience here. 

R. A. Kenprick 


Director 
Physical Plant Department 
The Colorado College 
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Designed for Architects e 


Whatever the architectural specifications, the slim- 
trim distinctive design of Stripline extruded aluminum 
slot-type diffusers blends in perfectly with the general 
decor. Stripline with separate plaster frames and 
removable cores eliminates screwholes, leaves the 
decorative surface unmarred. 


Stripline is INCONSPICUOUS ... PRACTICAL, can 
be located anywhere to suit the interior designer's 
preference...in walls...ceilings...coves...moulds... 
window sills. Stripline is supplied as a continuous 
decorative unit, or in sections, to meet any require- 
ments of interior treatment or airflow. 


Unlike side wall grilles and air discharge slots, 
Stripline diffusers incorporate the exclusive Agitair 
diffusing vanes. These built-in diffusing vanes pro- 
duce extremely high turbulence and aspiration... 
achieve rapid temperature equalization... insure the 
distribution of tempered air unvaried over a pre- 
determined area without any noticeable air motion. 
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NOW IN 
EXTRUDED ALUMINUM 


Engineers e Contractors 


In the design of Stripline extrusions, top priority 
was given to solving the contractors installation prob- 
lems. These units are now made with removable 
cores and separate plaster frames for surface or 
flush installations. An integral part of each diffusing 
core is the unique coil spring-lock which further facili- 
tates the installation of Stripline when used as a con- 
tinuous unit or where sections are required. This 
spring-lock feature locks the unit firmly in place, and 
eliminates the use of screwholes and screws. 


For more information write for 
technical catalog ES-105 


AIR DEVICES INC. 


185 MADISON AVENUE « NEW YORK 16, N.Y. 


BETTER PRODUCTS FOR 
AIR DISTRIBUTION © AIR CLEANING « AIR EXHAUST 





SKYLINER FEATURES 


1 


Armor-coated heating section— gas-fired, two-pass, 
heavy-duty type, with all joints and surfaces coated, 
inside and out, with fire-fused A-19 corrosion re- 
sistant ceramic coating. A.G.A. approved. 

Cooling evaporator coil—aluminum finned-copper tube 
type for peak performance. Located downstream 
of heating unit, adjacent to outlet. 

Factory-wired electrical panel—standardized and tested 
to simplify installation and eliminate costly trouble- 
shooting. 

Permanently lubricated blower assembly — heavy-duty, 
lube-packed, sealed ball bearings in blower and 
motor eliminate need for periodic lubrication service. 
Fresh air inlet—provides for blending of filtered make- 
up air with return air. Adjustable up to % of total 
volume. 

Conditioned air outlet—connects directly to a short, 
pre-insulated combination supply-return duct. There 
are no transmission losses. 


Quality Compressor—operates up to 125°F. outside 
temperatures. Standard Tecumseh or Copeland, 
easily serviced or replaced in any section of the 
country. 

Oversize Condensing Coil—the larger area dissipates 
more heat to provide greater cooling efficiency. 


TECHNICAL INFORMATION SERVICE 


Detailed information and product specification sheets on 
the Skyliner may be obtained from your local Janitrol 
representative or by writing the factory. There’s no 
obligation, so why not bring your files up to date? 


gj 2"! 3TRo- 
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NEW ROOF TOP 


HEATING-COOLING SYSTEM 


HAS BROAD COST & COMFORT 
ADVANTAG FS for single story buildings 


SKYLINER 
by a AR ETROL 


DOESN'T USE INSIDE SPACE...ELIMINATES DUCT SYSTEM...ALLOWS 


REDUCTION IN BUILDING HEIGHT. 


Whether you should specify the Janitrol 
Skyliner depends on the job, of course. 
But if the budget is tight, and you’re 
looking for ways to chop costs without 
penalizing quality, by all means 
consider the Skyliner. 


Shipped completely factory as- 
sembled, tested and ready for installa- 
tion on the roof, the Skyliner “package” 
provides really economical heating, 
cooling or year ‘round conditioning. 
Conditioned air is circulated through a 
ceiling diffuser (located beneath the 
unit) in the conditioned area. No duct 
system is needed . . . total building 
height can be reduced. It has an un- 
obtrusive, low silhouette . . . no stack 
is required . . . flue gas exhauster is 
furnished. And not a single cubic foot 


of usable inside space is used by the 
Skyliner system! 

One or more Skyliner units may be 
used to provide a simple, efficient zone- 
controlled comfort system, with each 
Skyliner controlled by its individual 
thermostat. A wide range of capacities 
is offered to match the needs of each 
zone. 

The Skyliner is completely enclosed 
in a weatherproof, insulated, alum- 
inized steel cabinet. The unit has 
been operationally tested in 60 m.p.h. 
winds and for two hours at 12-inch/hr. 
rainfall. No water or sewage service, no 
refrigerant piping or charging and no 
complicated electrical wiring are re- 
quired. All important factors in cutting 
costs and speeding up installation! 


HEATING & AIR CONDITIONING 


A DIVISION OF MIDLAND-ROSS CORPORATION, COLUMBUS 16, OHIO 
IN CANADA: MOFFATS LTD., TORONTO 15 
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. INSTALLS FAST WITH LESS LABOR 


Here are Some Points 
to Remember about 
the Janitrol Skyliner 


Multiple Unit Lene Control Type— You can 
have an individually sized and controlled 
unit for each occupancy area. Each unit 
operates only for its own zone, without 
standby or transmission losses. Multiple 
units assure continuity of service, since 
the shut down of a single unit for service 
or maintenance will not affect per 
formance of other units 
Low Installed System Cost—A Skyliner 
packaged system offers substantial sav 
ings over a conventional site-fabricated 
central system by 

Elimination of equipment room 

Elimination of duct system 

Elimination of wiring, assembly, in- 

Stallation and checking of individual 
system components 

Elimination of water or sewage service 
Meets or exceeds national standards — A/| 
Skyliner units carry the certification seal 
for capacity and performance according to 
the 7 standards of the Air-Conditioning 
and Refrigeration Institute. Components 
are listed by Underwriters’ Laboratory 
and the American Gas Association 
Leasing Pian te Save Capital investment 
A complete Skyliner system can be leased 
on a long-term basis. Permits owners 
to keep their working capital working 


A DIVISION OF 





New FOAMGLAS sTAY-DRY 


Five important benefits for all 


Constant insulating value. North 
Brothers Contractors, Atlanta, Ga., 
found an excellent way to prevent in- 
sulation “fade” on building service 
piping at Colbert County Hospital, 
Sheffield, Ala. The low-cost solution 
was FOAMGLAS STAY-DRY Pipe 
Insulation. The closed glass cell 
composition of FOAMGLAS makes it 
completely impervious to water and 
atmospheric moisture—even in this 
highly humid climate. Thus, it never 
loses its insulation value, assures con- 
stant thermal efficiency for the life 
of the building. 


Installed and finished in one opera- 
tion. There is no priming of the pipes 
at the beginning of the job. Just apply 
the 24-inch sections of FOAMGLAS, 
seal the longitudinal flap of the jacket 
with PC’s Pittseal 222 and apply a 3” 
butt strip. Band at the butt joints and 
center of the segment. No separate 
vapor barrier or vapor seals are neces- 
sary since FOAMGLAS is its own 
vapor barrier. Sections are easy to cut 
and shape to accommodate any pipe 
run irregularities. One easy operation 
with one material from one supplier. 
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No weak spots . . . no slump or sag. 
Its high compressive strength lets 
FOAMGLAS support its own weight. 
There is no slumping or sagging of the 
insulation, regardless of how high the 
vertical piping runs may be. That same 
strength permits pipe hangers to sup- 
port the insulation without danger of 
compression or puncture. This prevents 
thermal short circuits and eliminates 
the expense of wrapping hangers in 
felt. Since FOAMGLAS eliminatescon- 


densation, hangers will never rust out. 
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Pipe Insulation... 


building service lines 


No fire hazard. FOAMGLAS is in- 
organic so it cannot burn—even when 
subjected to the extreme test illustrated 
here. To insure this complete incom- 
bustibility, even the Kraft-laminate 
jacket is self-extinguishing, and no addi- 
tional fire-proofing treatments are nec- 
essary. Many insulations act as a wick 
in cases of fire, but FOAMGLAS is 
the only completely fireproof insula- 
tion available to commercial builders 
today—and at no additional cost. 


Heating, Piping & Air Conditioning, 


March 


Complete range of sizes and fittings. Now 
complete piping systems can have all the 
benefits of FOAMGLAS STAY-DRY Pipe 
Insulation, for temperatures ranging from 
+-35° to +350°F. Available in 1” and 14” 
thicknesses for all lines from %4” copper 
tubing to 12” 1.P.S. Sizes through 6” I.P.S. 
are shipped in 24” lengths; 8", 10”, and 
12” I.P.S. in 18” lengths. Fitting covers 
and elbows can be furnished for all fittings 
used in piping systems up to 12” I.P.S. 
This full range of sizes makes FOAMGLAS 
suitable for ice water lines, chilled water 
lines, low pressure steam lines, hot water 
and dual temperature lines as well as larger 
underground piping. Standard FOAM- 
GLAS is ideal for tanks and allied equip- 
ment in building service systems. 


1961 


FOAMGIAS 


Write for new catalog. For de- 
tailed information, write for our 
new FOAMGLAS STAY-DRY 
Pipe Insulation Catalog, FI-108. 


Just address your request to: Pitts- 


burgh Corning Corporation, De- 
partment HP-31 One Gateway 
Center, Pittsburgh 22, Pa. In 
Canada: 3333 Cavendish Blvd., 
Montreal, Que. 





THis New VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


70s the Nash Em 


No longer is it necessary for the Engineer to accept a vacuum heating 


pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon request. 


NAS 














Increased air capacity 
induces rapid system 
response without 
wasteful overheating. 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump installation. 


Low, low, 
return line connection. 


ENGINEERING COMPANY 
438 WILSON, SO. NORWALK, CONN. 
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* A laboratory in New York State now tests cables for 
extra-high voltage power transmission. Equipment capable 
of producing 3 million volts and testing 150 ft lengths 
of cable carrying up to 350 thousand volts for periods 
as long as three years is isolated in a precisely con- 
trolled atmosphere which must be kept to a relative 
humidity of 40 percent or less — no matter what the 
weather outside may be. Here is a discussion of the de- 
sign features of the heating and air conditioning systems 
that provide the optimum in assured test conditions. 


Air Conditioning Prevents Interruption 
Of Extra-High Voltage Cable Testing 


The cables must be tested not only for insulation 


By LEWIS SMITH 
Heating Engineer 


HERE is a case of specialized air conditioning design 
brought to a unique plane. Because of the nature of 
the job, there is no counterpart to it anywhere in the 
world. 

The new extra-high voltage laboratory of the 
Anaconda Wire and Cable Co. at Hastings-on-Hudson, 
N.Y. cost 134 million dollars. It was constructed be- 
cause of an ever-growing demand for the transmis- 
sion of large blocks of electric power to distribution 
points in large cities. 

It has become increasingly difficult to locate over- 
head transmission lines for this kind of high-voltage 
transmission. Now, even the spaces beneath city 
streets are getting so crowded that no more room can 
be found for underground cables — even when each 
cable will carry what was until lately considered the 
limit of 138,000 volts. 


Lab Gives High Voltage Capability 


Hence there is need to investigate the possibility of 
going to voltages never before considered possible or 
feasible, at least in this country. Until this laboratory 
was built, there was no suitable means for testing 
full-sized commercial cables for such high voltage. 
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breakdown, but more especially under simulated 
operating conditions of cycling loads, such as power 
companies experience. 

Widely varying loads produce changes in cable 
temperatures which cause great strains and internal 
changes in the cable. These effects can only be 
diagnosed through long continuous runs — sometimes 
for as long as two or three years. 

Within the new lab, means are provided for test- 
ing 150 ft lengths of cable with terminals and splices 
at 350,000 v (50 percent more than the presently 
contemplated operating voltage of 230,000) while 
handling a current equivalent to the desired load. 


Humidity Is A Prime Factor 


Humidity control in the lab is of vital importance 
for several reasons. Extra high voltage cables are 
insulated with an oil impregnated paper which is 
hygroscopic to the extent that if exposed to humid air 
for several hours (as when terminals and splices are 
made up) enough moisture may be absorbed to form 
a potential electric breakdown cause at some later 
date. 

This is why, when splices are made in manholes 
beneath city streets, some means are provided to dry 
the air. Hence, design conditions for the lab are based 
on a maximum relative humidity of 40 percent. 





INSIDE LABORATORY as seen from glassed-in observation balcony appears relatively empty due to restrictions on prox- 


imity of high voltage equipment. Air conditioning equipment platform and supply ducts can be seen in background 


Furthermore, without proper air conditioning, test- 
ing might have to be suspended on very humid days. 
thus breaking the necessary continuous operation pat- 
tern mentioned earlier. Now tests can be conducted 
without regard to atmospheric conditions in the 
Hudson River valley. 

Finally, air conditioning eliminates the possibility 
of leakage currents being transmitted over moist sur- 
faces, does away with the danger to personnel and 
instruments, and even makes it possible to explore 


the effect of varying humidity on the insulation. 


Layout Fits Specialized Needs 


The building itself is 155 ft long, 89 ft wide. and 


66 ft high. Inside, the floor area seems to be largely 


open space. This is due to the “striking distance” 


requirement. A safe distance between equipment 
items must be maintained to avoid the danger of a 
sparkover. For the “impulse generator.” which can 
develop 3 million volts, the safe distance is no less 
than 24 ft. 

Short pieces of cable are hung between two pot 


heads for momentary breakdown or impulse tests. 


For continuous run testing, 150 ft lengths with termi- 
nals and splices are hung in a tunnel which runs the 
length of the building. 

The lower 9 ft of the exterior walls are of brick. 
backed by concrete blocks and stucco. The remaindet 
consists of fluted aluminum prefabricated panels 
backed by 11% in. glass fiber insulation. The insula- 
tion is faced with 18 gage galvanized steel sheets. The 
wall has a U factor of 0.125 Btu per hr per sq ft 
per F. 

20 gage steel roof decking is covered with a vapor 
barrier, then with 2 in. fiber board insulation, and 
then with 5 ply asbestos-felt roofing paper, for a 
calculated U factor of 0.15. 


Radiant Grids Supply Heating 


A 9 in. concrete floor slab was poured over a con- 
tinuous copper sheet vapor barrier which rests on a 
crushed rock base. Prefabricated grids of 1% in. 
flexible copper tubing were then laid on top of the 
concrete and adjusted to fit the space available. 

The tubing grid now carries 85 F water to supply 


heating at the rate of 435,000 Btu per hr. This serves 
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hilled water return 425 gpm 55.8 F 


Filters 


Preheat 
coil 


Dehumidifier 


Dehumidifier 


Return air from room 
15,600 cfm 
85 F 72 Gr 


Balance tank To room 


39, 000 cfm 
( 74F 50 Gr 


From water 
chiller 
425 gpm 

46 F 


12, 000 cfm 


Reheat coil To cooling tower steam coil 


\ 


Cooling coil 


To cooling tower 97 F 


135 F 25 Gr 


Water from cooling tower 


200 gpm 87 F 


7500 cfm 


Cooling coil 


\ 


\ 
135 F 25 Gr 


100 psi stm 
1200 |b per hr 


SUPPLY AIR and air drying systems are shown in light and dark gray, respectively. Outdoor and return air are mixed in 
fan chamber of single large built-up air conditioner, in which heating and cooling coils are supplied from remote chiller 
and boiler. Return air is passed through pair of silica-gel dryers, thence over cooling coils connected to condensing water 


line from cooling tower. Dark gray shows how outdoor air in conjunction with steam heating coils is used for silica gel 
regeneration 
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AIR HANDLING equipment and air dryers are installed 
above floor level as shown. Supply outlets are 30 ft above 


floor 


to offset the heat loss of the building with an outside 
temperature of zero. Inside temperature can then be 


as high as 65 F. 


Shield for High Voltage Effects 


\ silver soldered copper wire mesh overlays the 
tubing grid. Mesh and tubing were bonded togethe 
to form a solid grid over the whole floor area. The 
erid was then embedded in a 3 in. layer of tinted 
concrete. 

This copper and steel interior serves as a protective 
electro-static shield, to prevent interference with local 
radio and television reception and with the New York 
Central railroad signal system which is close by. The 
building has no windows, and the corona effect of 
extremely high voltage can be observed even during 


the daytime. All inside doors have been fitted with 


gaskets, and a glass observation balcony is located in 


one corner of the space. 


Built-Up System Cools, Dehumidifies 


A 174 ton capacity centrifugal compressor is in- 
stalled in the plant boiler room. Load estimates were 
based on the maintenance of an 85 F DB temperature 
and 40 percent relative humidity inside when out- 
door temperatures are 95 F DB and 78 F WB. 

A single large built-up air conditioner receives 
about 24,000 cfm of outside air through a filter, and 
conveys it through a 5 psi steam preheat coil, then 
through a cooling coil (using chilled water at 46 F) 
and finally through a steam reheat coil. 

The two heating coils are sized so as to heat outside 
air from zero to 75 F in winter. 

Return air at the rate of 15,000 cfm is passed 
through a pair of silica-gel dryers and is mixed with 
the outdoor conditioned air at the fan inlet before 
delivery to the room. 

Return condensing water from the cooling tower 
is piped to cooling coils in the dehumidifiers to cool 
the discharge air to 97 F. Outside air is also chan- 
neled to heating coils in the dryers, where steam at 
100 psi furnishes heat for regeneration of the silica 


gel beds. 


Dry Air Blankets Equipment, Personnel 


Air supply to the laboratory space is via outlets at 
each end of the room. These are mounted 30 ft above 
the floor. Air distribution is such that a blanket of 
conditioned air 30 ft deep, which covers all equip- 
ment and personnel, is maintained. Higher space in 
the building is used mainly for a travelling crane. 

Convectors have been installed along the outside 
walls near the floor level to counteract any possible 
cold drafts, but have seldom been needed during the 
two years that the lab has operated. 

All air conditioning equipment is located on a plat- 
form at one end of the room, about 20 ft above the 
floor. Return air is also taken at that point. 

Temperature control of the air delivered by the 
air conditioning unit is accomplished by conventional 
means. 

Because the relative humidity maintained within 
the structure is of unusual importance, a humidistat 
is installed withiri the laboratory space and acts to 
start the dryers as a relative humidity value of 40 
percent is approached. 

{ continuous recorder provides a permanent record 
of the relative humidity in the space. 

The air conditioning contractor for the laboratory 
was the Mance Corp., of New York. The building was 
designed by the owner’s construction engineering de- 


partment. + 
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VIEW OF HOSPITAL COMPLEX at I 


a. 


ndiana, Pa., shows original medical building with new wing (now completed) at 


upper center, three nurses homes in foreground. Steam plant at top right supplies heating to all buildings via 8 in. un- 


derground line. Steam line from boilers to hospital proper is 400 ft long 


Vacuum Return Cures 
Hospital's Steam Heating Ills 


By EDWARD HOFFMAN 
Chief Engineer 


Indiana Hospita 


® With a gravity type return and no vacuum, a campus-type 
hospital steam heating plant was noisy and inefficient. Con- 
densate remained in radiators and return lines, forcing a 
quick drain on the steam supply when automatic zone valves 
opened. The installation of an impulse type vacuum receiver 
for the condensate return system has kept radiating surfaces 
dry during off-heating periods, quieted noisy pipes, and 
drastically reduced the steam requirements. 
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NATURE puts up a_ tremendous 
resistance when we try to change 
the state of things or alter her 
mode of travel. Compare the speed 
of heat transmission by conduction 
to that of radiation. 

Again, it takes almost a thou- 
sand times as much heat to change 
a drop of water to steam (liquid 
to gas) as to raise its temperature 
one degree. 

This article tells how a steam 
heating system was improved by 
removal of the burden of vapori- 
zation within the radiating equip- 


ment. 


A Case In Point 


The hospital complex at Indiana, 
Pa., consists of a 200-bed medical 





‘It seems there is always more to be learned... 


building plus three nurses’ homes, 
all served by a remote steam plant 
and together having a total of 33. 
106 sq ft EDR, or almost 8 mil- 
lion Btu per hr. 

The hospital proper is 400 ft 
from the steam plant. The two are 
connected by means of an under- 
ground 8 in. main steam supply 
line. A branch from the hospital, 
150 ft in length and 4 in. in di- 
ameter, supplies steam to the 
smaller nurses’ homes. 

Each 


arately, and each is equipped with 


building is zoned sep- 
an automatic steam supply valve. 

Four boilers. two of which were 
installed in 1930, are located in 
the boiler house. Two of these sup- 
ply normal steam demands. and 


two are kept in reserve. 


Noise and Inefficiency 


Normal practice in the past was 
to maintain a boiler steam pres- 
sure of 10 psi. Steam condensate 
was returned by gravity, and 
without vacuum. 

The hospital had long been 
plagued with sleep disturbing inter- 
mittent noises in the condensate 
return piping. This was due to 
gases entrapped within distant 
radiators, and to condensate and 
sediment remaining in the returns. 

Besides, whenever three or more 
of the zone steam supply valves 
opened within a short time of one 
another. boiler steam pressure 
dropped to ounces. Firemen had 
to be constantly on the alert with 
firing irons and extra coal to re- 
gain steam pressure, and later to 
add feed water to avoid excessive 
pressure. Thus, low water had to 
be maintained for quick steam 
production, and to allow for later 


feed increase. 


The Cure 


To cure the long-standing prob- 


lem, an impulse type vacuum re- 


ceiver was installed for the return 

system. A vacuum of 7 in. Hg is 

now maintained in the lines. 
Before the 


closing of, say, three of eight zone 


modification. the 


steam supply valves would begin 
the difficulty, 


within these zones when it con- 


since the steam 
densed would reduce in volume 
and pressure, creating a partial 
vacuum. 

Because of the vacuum, no con- 
densate could leave the zone, and 
as traps cooled and opened, con- 
densate, vapors, and gases from 
down stream would be drawn 
backwards through the traps and 
into these zones. 

Drops of condensate on the in- 
ner surfaces of the radiators would 
flash to 


dropped. These would then recon 


vapor as the pressure 
dense, as cooling continued, until 


the inner surfaces were coated 


with a blanket of condensate. 


Steam Pressure Drops 


When the 


valves again opened, the entering 


automatic supply 


steam had to first increase the 
temperature of this condensate 
blanket to steam temperature. Be- 
cause of the great amount of heat 
required to vaporize the conden- 
sate, the steam supply was soon 
exhausted, and steam pressure 
dropped. 

The beginning of this cycle 
produced initial condensation in 
the steam supply. The same phe- 
nomenon occurs in reciprocating 


steam engines. 


Radiatozs Are Dry 


With the modification, the prob- 
lem has been cured. Now when 
these same three supply valves 
close, steam in the radiators con- 
tinues to condense. Traps cool and 
open. Now, however, the 7 in. 


vacuum within the return lines 


serves to withdraw condensate. 
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vapors, and gases from the effected 
zones. 

Pressure drops quickly, and the 
temperature of the condensate on 
the inner radiation surfaces is 
raised, in effect, above the flash 
point. As it vaporizes, it too is 
withdrawn and all inner surfaces 


are left hot and dry. 


Reduce Boiler Drain 


When the supply valves open. 


incoming steam meets no con 
densate, but only dry heating sur- 
faces. Steam can condense only as 
the metal slowly warms. Steam 
traps warm and close. 

There is no initial condensation. 
and the demand for steam appears 
only as a reducing pressure wave 
on the boiler, easily met by the 
flashing to steam of the Jatent 
heat in the boiler water. 

Since the modification, the nor- 
mal boiler pressure has been re- 
duced to 3 psi. Eight zone supply 
valves opening concurrently do not 
disturb the pressure level. 

Firing is steady and fuel con- 
sumption has been reduced. 
Clinker build-up is less, and ash 


handling easier. 


Gain Quiet, Efficiency 


Of course the bothersome noises 
in the return piping have been 
eliminated. But perhaps. the 
sreatest benefit has been directly 
to the fireman, since firing is 
steady and there is no concern 
over quick loss of steam pressure. 
over-firing. and hasty addition of 
makeup feed. 

We should always look for new 
and better ways of operating, even 
in areas that have become pretty 


What 


we take as good practice today 


much “standard practice.” 
may not be so acceptable tomor- 
row. It seems there is always more 
to be learned about efficient steam 
heating. + 





In Hartford, Connecticut, an urban 
redevelopment project will be provided 
with public utility-owned steam 

and chilled water via 14,000 ft of 
underground pipeline. 

Does this portend a widespread entrance 
into the heating-cooling field 

by utilities? What are the problems 
involved? Is there an economic 

“rule of thumb" that can be applied? 
Here's what the designer of the 
Hartford system and the utility 
president think. 


Will Public Utilities Sell 
District Heating and Cooling ? 


WHEN individually owned and operated heating and 
air conditioning units are replaced by a central plant, 
as in large building operations, the separate users 
of the service become customers instead of owner- 
operators. 

It is no revelation that this results in economies, 
convenience, and efficiency which are advantages to 
both tenants and suppliers. 

As year ‘round air conditioning has developed, the 
idea of centralized service for heating and cooling 
has been expanded beyond the limits of a single 
building operation as witness the various campus- 
type schools, central airport plants, and others now in 


operation. 


The Next Step 


The next “logical step” that of supplying heat- 
ing and air conditioning to a large number of dis- 
similar buildings and users, much as fuels and power 
are furnished now has been a subject of consider- 
able speculation. 

Part of it is already familiar in the form of dis- 
trict steam operations. Now the second half of the 
idea is becoming a reality in Hartford, Connecticut. 
There the urban redevelopment project called Con- 
stitution Plaza will be furnished with both steam and 
chilled water from one large central plant. The serv- 
ices will be metered and charges made by a utility. 
the Hartford Gas Co. 

The project will include three major office build- 


ings. a large hotel, a new broadcasting facility and a 
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shopping center. Two older buildings will also be in- 


cluded on the lines. 


Plant Is Big, Expandable 


To briefly describe the service plant, the initial in- 


stallation will include three steam turbine driven 
centrifugal refrigeration machines with a total capa 
ity of 6000 tons. plus a 500 ton steam absorption 
chiller. Condensing water will be furnished from the 
nearby Connecticut River. Chilled water supply and 
return lines will be 24 in. in diameter. A 12 in. 
supply and 5 in. return line will handle steam re- 
quirements. Boilers for the sysiem are capable of 
supplying 150,000 Ib of steam per hr. 

All supply and return lines are underground, and 
each building is separately metered. Each of the 
supply and return piping loops will be 3600 ft long. 
for a total length of 14.400 ft. 

It will cost about $3 million to install the system, 
and provision is made for further expansion to other 


buildings as the plan develops. 


Ancestory Is Well Known 
Erik B. J. 


Stevenson, Value and Knecht. who designed the sys- 


Roos, partner in the firm of Seelye, 


tem, emphasizes that the physical fact of such a plant 
is not a new idea, Other campus-type systems of 
similar capacity have proved both efficient and eco- 
nomical. The novelty, he says, lies in the fact that for 


ihe first time the total environmental services will be 





district heating and cooling? 


sold and maintained by a public utility. 

There is no simple rule, according to Mr. Roos, to 
indicate whether a similar plan would be feasible for 
other locations. A list of some 50 redevelopment proj- 
ects in 25 cities which might be studied with a view 
toward such a proposal has been prepared by Carrier 
Corp. However, Mr. Roos insists that a complete 
study for each project is necessary to indicate wheth- 
er the plan would work. He notes that in general, 
the larger a central plant the greater are its advan- 
tages, but since services have to be distributed 
through pipelines, the longer the lines the greater are 


the disadvantages. 


What Are the Advantages? 


It is quite obvious, says Mr. Roos, that a central 
plant would eliminate duplication in certain kinds of 
equipment, such as boilers, water chillers, fuel stor- 
age, cooling towers, smoke stacks, and so forth. In 
addition, operating personnel would be drastically 
reduced, and consequently the larger single plant 
could.command more highly trained and more ex- 
pensive operators. 

The points in favor of the central plant as sum- 
marized by Mr. Roos include the lower cost per unit 
of output with larger machines, and a proportionate 
decrease in the amount of space required. Also, con- 
struction for the equipment site is cheaper, since ex- 
pensive hotel or similar building space is not used. 

Sometimes the central plant can be located on a 
less desirable piece of real estate, within the limits 
imposed by distribution costs. Larger machines are 
liable to more technical refinement than are smaller 
units, and there is less duplication of auxiliaries. The 
need for spare equipment is reduced, and fuel and 
power may be obtained on large quantity discounts. 
The larger, more flexible plant can better handle the 
normal condition of partial loads than can a number 


of smaller units serving separate buildings. 


On the Negative Side 


Again paraphrasing Mr. Roos, the chief disad- 
vantage to a central plant revolves around the need 
for external distribution lines. These must be installed 
underground and protected against corrosion, elec- 
trolytic action, and traffic vibration. The soil com- 
position may make it difficult to lay the lines, and 
beneath city streets, costs will go up as more sewer 
lines, electric conduits, etc. are encountered. Longer 
lines will be porportionately more expensive to in- 
stall, ‘and suffer more from the effects of heat losses 
and gains. 


Finally a’ proper study of any proposed location 


would serve to place some of the more intangible 
results in perspective. Individual building manage- 
ments might welcome the opportunity to be relieved 
of the administrative chores of separate heating and 
cooling. Building capital investment might be less, 
and community contributions in the form of better 


smoke and noise control increased. 


Cost, Load Are Prime Factors 


Mr. Roos concludes that the two main considera- 
tions are the cost of production and the actual ex- 
istence of the required load. The latter he sets at a 
minimum feasible point of 2500 tons of cooilng and 
a steam demand for 50,000 lb of steam per hr, sub- 
ject to local conditions. The investment needed for 
this kind of capacity cannot lie idle, he says, and 
therefore the load must be assured before installa- 
tion. 

Urban redevelopment projects, he feels, offer per- 
haps the most fertile area for consideration, since 
they are completely planned as integrated projects 
beforehand. Once the initial installation is completed, 
expansion for new customers is economically feasible 
within the limits of distribution costs. 

The further considerations advanced by Mr. Roos, 
which can only be applied for specific cases, include 
investment finance charges, depreciation factors, tax 
structures, insurance, maintenance, and others. He 
sees a bright future for the public utilities in this 


sort of venture. 


The Utility View 

From the standpoint of the public utility, the ques- 
tion is largely one of solving an old, problem. 

William T. Jebb, president of The Hartford Gas 
Co., cites three reasons why his firm decided to 
undertake the Hartford project. One reason was 
an opportunity to join in the community’s joint effort 
to grow and prosper as a modern, convenient city. 

Another was the common desire to provide for 
healthy expansion in the utility business itself, with 
new avenues of service and brightened prospects for 
the future. 

The third reason — and the one which dealt with 
the old problem — was that by entering the heating- 
cooling business the utility could hope to ease the 
perennial difficulty of balancing the gas load for 
summer and winter operations. 


The Peaks and Valleys Problem 


Mr. Jebb notes that gas companies are required to 
accept, generally, the same approximate quantities 
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SERVICE LINES for supplying 
steam and chilled water to vari- 
ous Hartford, Conn., buildings 
are planned as shown here 
Central heating-cooling plant is 
at upper left. Constitution 
Plaza, now being constructed 
will consist of dark shaded 
buildings at lower left. Dark 
structures in center are existing 
buildings which will be con- 
nected to lines when service be- 
gins. Dotted lines indicate ex- 
tensions, to new and existing 
structures, now being contem- 


plated 


of natural gas. from suppliers. each day throughout 


the year. Demands. however. are far greater during 
winter, or heating months. than during the warmer 
weather. 

Entrance into the business of supplying cooling 
services, therefore. may enable the utility to create 
a more nearly level curve on gas supply, since in the 
summer the fuel will be used to fire the boilers. pro 
ducing steam for the cooling operation. 

A known and expanding cooling load, he says. 
may enable the utility to even out the “summer 
valley.” and by improving the overall load factor. 
to improve its purchasing position with the natural 


gas suppliers. 


Sees Rapid Expansion Ahead 


While the present design capacities of the Hart- 
ford plant are enough to insure a profitable opera- 
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tion, Mr. Jebb anticipates a rapid increase in demand 
and a consequent expansion of his firm’s facilities. 
By 1964, he says, steam capacity may be 225,000 Ib 
of steam per hr. with a cooling capacity close to 
10,000 tons. By 1965, the plant could account for a 
1 to 114 million dollar annual gross revenue if de- 


mands increase as expected. 


Service Will Benefit All 


Mr. Jebb feels certain that the Hartford project 
will enable the utility to provide a service to cus- 
tomers which would be difficult for them to obtain 
alone, and for this reason looks forward to increas- 
ing growth for the gas company during the coming 
years. 

These remarks by Mr. Jebb and Mr. Roos were 
presented at a recent luncheon in New York. spon- 


sored by Carrier Corp. + 





Follow These Safety Rules 


for Designing, Operating 


Compressed Gas Piping Systems 


© Compressed gas cylinders are common equipment in many laboratories and = = shape. Pig-tails made of copper 
plants, but present some use hazards which are not always recognized. Such 
hazards are related not only to the character of the gas but to the way in which 
it is used and the piping system set up to provide the service. Here are short, 


to-the-point rules of safety covering installation, use, and maintenance, plus a 


have a tendency to work harden 
with the repeated bending that oc- 
curs when cylinders are replaced. 


Since the lines are normally ex- 


compilation of physical and chemical properties for 51 gases. 


By ELLIS L. STOUT 


Los Alamos Scientific Laboratory 


COMPRESSED GAS cylinders are safe 
containers when they are properly 
handled, inspected, and _ tested. 
There seems to be a kind of built- 
in difficulty in identification of 
gas cylinder contents, and the ques- 
tion of color coding always comes 
up for discussion. 

Various schemes for color cod- 
ing are used by gas manufacturers 
and suppliers, but there is little 
uniformity as to the color used for 
each gas. Such color codes should 
be considered as only for identifi- 
cation by the manufacturer, and 
each user should provide his own 
marking. 

At Los Alamos, we label each 
cylinder with the name of the gas 
it contains, since we feel that no 
color code. no matter how standard 
or nearly universal, is as good as 


the name of the gas. 


Match Local Conditions 


Identification is probably the 


basic safety factor in using com- 
pressed gases, but once the char- 
acter of the gas is established. there 
are other. common rules which 
should always be followed while 
using it. 

These have to do largely with 
the nature of the piping installa- 
tion which permits operations with 
multi-cylinder banks for efficient. 
dependable work. 

The Compressed Gas Association 
and other organizations publish 
lists of safety rules to be followed, 
but often these need some modifi- 
cation or extension to suit specific 


conditions. 


Manifolds and Pig-Tails 


A gas manifold serves as a com- 
mon outlet when two or more cyl- 
inders of gas are to be used. Except 
in unusual cases, it is probably 
better to purchase standard mani- 
folds. Home-made units can give 
many problems. 

The connecting line between 
cylinder and manifold is generally 
known as a “pig-tail” because of its 
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posed to cylinder pressure (up to 
2500 psi). work hardening is un- 
desirable. Work hardened lines are 
more susceptible to fracture while 
under pressure, or in bending to 
accomodate fittings. 

Unless facilities are available to 
fame anneal pig-tails, they should 
be replaced when it becomes ap- 


parent that they are hardening. 


Isolate Cylinders 


Manifolds should be 


with valves at each pig-tail so that 


designed 


cylinders may be replaced without 
interrupting the gas service. Each 
manifold ought to be equipped 
with a gas regulator and a main 
manifold valve. Service piping be- 
yond the regulator should be fitted 
with a pressure relief valve, set at 
the maximum working pressure for 
the system. Relief valves for toxic 
and flammable gases must be vent- 
ed to safe areas. 

Piping is generally steel, wrought 
iron, or copper. When tubing is 
used, it is generally of seamless 
copper. brass, or stainless steel, but 
unalloyed copper cannot be used 
for acetylene systems, and some 


very corrosive gases such as hy- 





TABLE 1 


The table is continued below and on succeeding pages 


CHEMICAL AND PHYSICAL properties of 51 gases commonly used in laboratory and in other operations. 





Trichloride 
Trifluoride 


Boron 





Chemical Symbo 
Boiling Point, ¢ 


Melting Point, ¢ 


Critical Temp 
Critical Pressure 
Specific gravit 
(air 1) 
Specific gravity* 
liquid (water 

Cu ft/lb at 70 I 
Physical state ir 
Cylinder/70 | 

Tox 

Normally Corrosive 
Flammable (in air 
Explosive Range ir 
percent 

Cylinder or valve 
safety device 

Se 

Cylinder pr 


Water soluble 


zs 








Carbon 
Dioxide 
Carbon 
Monoxide 





Normally ( 
Flammable (in air 
Explosive Range 
percent 

Cylinder or ' 

afety device 

I. C. C. classificati 
Cylinder pressure (p 
Water soluble 


lash point, I 


Ignition Temp., I 


x 


(CHs)NH CHsOCH 


4 4.5 





drogen fluoride require monel or 


nickel piping. 


Special Cases 


Oxygen systems operating at 700 
7d d oo) 


psi and above should be construct- 


ed of non-ferrous tubing, pipe, and 
These 


must be absolutely clean and free 


fittings. oxygen systems 
of dirt, dust, oil and grease. 

All flammable gas systems should 
be electrically grounded. If flexible 
hose is to be used on a manifold 
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system, it should be selected for a 
safety factor of four. When flexible 
hose exceeds 18 in. in length, (and 
if it is not shielded from person- 
nel), both ends should be firmly 
whipping 


anchored to prevent 


should either end work loose under 








Hydrogen 
Bromide 
Hydrogen 
Chloride 
Hydrogen 
Fluoride 
Hydrogen 
Sulfide 


Fluorine 


x 
= 


Chemical 
Boiling Poin 


x 


Melting 
Critical T 


Cr 


specific gravity 


iquid (water 


Cylinder pr 
Water soluble 
Flash point, I 


Ignition Temp 








yl Bromide 


a 





operating pressure. strict limitations placed on room same regulator for different gases 
Pressures in piping systems be- to room or between-level piping of is not recommended. Serious acci- 


the manifold and the gas- flammable, toxic, or corrosive dents have occurred when regula- 


tween 
using equipment ought not to ex- gases. 

ceed the working pressure of the Regulators, of course, reduce 
cylinder pressures to working pres- gen service. 

Proper regulators will be 


tors which had earlier been used 


for fuel gases were placed in oxy- 


equipment, and to make sure, the 
system should be fitted with a pres- sures, and maintain a preset flow 
equipped with self-resetting relief 


or pressure rate. For most applica- 
frangible discs whose 


sure relief valve. 
tions, we prefer a two-stage regu- valves or 


Except in permanent production 
function is to protect the low pres- 


type facilities, there should be lator. The practice of using the 
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Chemical Symbol 
Boiling Point, ¢ 
Melting Point 
Critical Temy 
Critical Pressur 
Specific gravity 
(air ’ 
Specific gravity® of 


uid (water 


Normally Corros 
Flammable (in air) 
Explosive Range 


ercent 


Hexafluoride 


Sulfur 


SFe 


yamine 


Trimet! 


iblimes 


50.8 





sure chamber and outlet gage. 


Acetylene delivery should be at 


pressures less than 15 psi, since 


withdrawal of acetylene at pres- 


sures above that value may permit 
the acetone in the cylinder to be 
carried into the gas stream. 

Approved regulators for com- 
pressed gas service should have 
vented housings to provide for re- 
lease of pressure in a bourdon tube 
failure. 

Regulations under which we op- 
erate require that each compressed 
gas cylinder must be equipped with 
one or more safety relief devices 
approved as to type, location, and 
number by the Bureau of Explo- 
sives, and these must be capable of 
preventing explosion of the normal- 
ly charged cylinder when it is 
placed in a fire. Specifically ex- 
cepted from this requirement are 

1) Cylinders 12 in. or less in 
length, exclusive of neck, and with 
a 4-14 in. or less outside diameter. 
unless these cylinders are charged 
to 1800 psi or more. 

2) Cylinders charged with non- 
liquified gas under 300 psi. 


3) Cylinders charged with pois- 


onous gas or liquid. 
1) Cylinders charged with fluor- 
ine 


Most 


equipped 


cylinder valves are 


with standard  over- 
either the 


fusible 


metal plug, or frangible disc types. 


pressure devices of 


springload relief valve, 
or with a combination of frangi- 


ble disc and fusible plug. 


Handling and Storage 


Though compressed gas cylin- 
ders are rugged containers, they 
should still be handled with care. 
In movement or in storage, valves 
should be tied, strapped, chained, 
or otherwise fixed in a manner to 
prevent tripping. Acetylene cylin- 
ders must always be stored up- 
right. 

It isa gross mistake to attempt! 
valve. If it 


opened by the attached wheel or 


to force a can't be 
small wrench provided, safety de- 
mands that it be properly tagged 
and returned to supplier or storage. 

Cylinder valves should be opened 
slowly. High pressure gas has con- 
thrust if the 


siderable valve is 
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opened wide very suddenly, and 
while an accident of this type is 
not very likely, it has been known 
to happen. 

Table 1 


physical 


lists the chemical and 
properties of 51 gases 
commonly used in laboratory and 


other operations. 
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A recent conference in Chicago 
occasioned some informed discussion 
on problems of coordinating improved 
lighting and air conditioning techniques 
for the modern office structures of today. 
Here is a digest of the talks presented 
by a lighting specialist, a consulting 
engineer, an illumination engineer, 
an architect, and a building 
owner, representing 


Five Views of 


Integrated Lighting-Air Conditioning 


\ CONFERENCE to discuss the as- 
pects of integrated lighting and air 
conditioning systems as they are 
seen by the various disciplines in- 
volved was held recently under 
joint sponsorship of the Illinois 
Chapter of ASHRAE, the Chicago 
Chapter of AIA, and the Chicago 
Lighting Institute. 

The meeting, held at the Chi- 


cago Lighting Institute, attracted 


130 engineers and architects. 
Chairman for the meeting was 
i. E. Heimbrodt. specification de- 
partment, Holabird and Root, ar- 
chitects. Speakers were as follows: 
W.S. Fisher. office lighting spe- 
cialist. General Electric Co. 
Samuel R. Lewis. consulting en- 
gineer and a member of HPAC’s 
board of consulting and contribut- 


ing editors. 


R. G. Slauer, manager of engi- 
neering, fixtures, Sylvania Electric 
Products, Inc. 

W. A. Netsch, Jr.. partner, Skid- 
more, Owings and Merrill, archi- 
tects, 

R. King, assistant vice president. 
Harris Trust and Savings Bank. 
Chicago. 

The remarks of the various 


speakers are paraphrased below. 


The Lighting Specialist 


W. S. Fisher reviewed design factors in the 


total environment, with particular reference 
to office spaces. 

“Since oflice help is usually written off as overhead, 
environment is important because of its effect on 
productivity. The great increase in usable office space 
and its importance in new construction markets can 
be related to the ratio of office workers to those in 
plants. 

“In 1900 this ratio was one office worker to 30 
industrial workers. By 1935 the ratio was 1 in 10, and 
in 1958 there was one office worker for every 2.2 
people in industrial plants. 


“Automation (and greater productivity) in indus- 


trial plants, as opposed to little automation of office 
work, is responsible in part for this changing ratio. 
But the fact that it is changing indicates the force be- 
hind the current growth and development of office 
space 

“The total owning and operating costs for office 
space average about $46 per sq ft per year, for all 
types and ages of buildings. This includes “people” 
costs as well as space expenses. The breakdown of this 
amount is of interest because it indicates the relative- 
ly small part that is spent on providing better en- 
vironment. It also indicates how small an increase in 
productivity is needed to justify the improved envi- 


ronments that are currently recommended. 
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INTEGRATED lighting-air conditioning system at Harris Trust and Savings Bank, Chicago 


‘The total cost is comprised of the following parts 
(all are per sq ft per yr): 
People (salaries & wages) $38.00 
Furniture and machines 1.50 
Services and supplies 2.25 
Space (Nat'l Bldg. Manager's Assn.) 2 
I # 
$46.00 


“Since these figures are averages for old and new 
structures alike, an additional cost of 50 cents to $1 
per sq ft should probably be added, since very little 
air conditioning is included in relation to the number 


of buildings. 


“Lighting at 35 fe represents 25 cents of the space 
cost ($4.25) and at today’s lighting standards of 100 
fe it would cost about 75 cents per sq ft per year.” 

The remainder of Mr. Fisher's talk was devoted to 
an integrated heating and lighting system at G.E.’s 
Nela Park. The results of this study and an engineer- 
ing analysis were included in the article “Building 
Design Trend Paves the Way For Integrated Lighting, 
Cooling.” by Mr. Fisher and J. E. Flynn in the Octo- 
ber 1960 issue of Heating. Piping & Air Conditioning. 


The Consulting Engineer 


Samuel R. Lewis discussed air conditioning 
and air handling, with reference to installa- 
tions in which he had utilized the advantages 
of integrated lighting and air conditioning 
systems. 

After a review of the transient effects of 
solar radiation on lighting and cooling sys- 
tems, he told how his office had designed the 
air conditioning for a number of large war- 
goods plants. 

“These were of the blackout type, without any win- 
dows or skylights. Such plants depend entirely on 
electric illumination. 

“The problems of refrigerated cooling and of ac- 
ceptable air distribution in such buildings are simple. 
compared with the problems of promoting comfort in 


many modern over-glassed gold fish type rooms. In 
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such rooms. we meet the irritating and fluctuating 
necessity to combat the heat and the eve glare of the 
sun. 

“[ was called on recently to correct the unsatis- 
factory heating of a printing plant that had been mis- 
takenly provided with thousands of sq ft of glass sky- 
light. 

‘The leakage of heat through this single layer of 
glass was tremendous, even though the glass was so 
covered with dust and mud and soot as to be opaque 
to any useful solar light. 

“T asked, “W hy not be good housekeepers and clean 
your skylights?’ The answer was ‘We can’t obtain 
enough employees to clean the skylights, and even if 
we could hire the help, the cost would be more than 
the electric light costs which we have to use any- 
way since the solar illumination fails due to clouds.’ 





Integrated 
Lighting- 
Air Conditioning 


“[ refused to recommend adding more heating 
capacity to burn more fuel to lose more heat through 
those windows and skylights. Instead | recommended 
that these glass areas be replaced with a properly 
insulated barrier. 

“We have designed new electric lighting with fluo- 
rescent troffers in the ceilings of a block-square gen- 
eral office building to replace old incandescent fixtures 
that make more heat than light. We arranged the air 
supply and exhaust ducts for complete year ’round 
air conditioning with air diffusers between the light 
troffers. 

“We remove, in this case, the heat from computing 
machines and from the high tension office workers at 
the rate of more than 50 Btu per hr per sq ft of 
floor. Every 6 sq ft of floor in such rooms needs re- 
moval of as much heat as would be given off by a 100 
watt incandescent electric lamp. 

“Before the new lighting in this banking room, 
which approaches 85 fe in intensity, and the new 
ventilation arrangements were installed, the interior 
temperature, despite open windows and thickly dis- 
persed desk fans, often reached 100 F when the out- 
door temperature was 70 F. 

“The owner of the building, as well as we, ap- 
preciates the coordinated design of the ventilation. 
lighting. and comfort cooling. 

“Qne prominent tenant in the building, who oc- 
cupied two block-long upper stories, was provided 
with new fluorescent lighting and new acoustic-faced 
suspended ceilings. The light troffers are on 8 ft cen- 


ters. 


Natural Ventilation Fails 


“The tenant hoped that the hundreds of windows 
around the four exposures and around a large inte- 
rior court would give adequate cross ventilation. Our 
advice to install mechanical ventilation with air sup- 
ply and exhaust ducts was ignored. 

“The first summer, following the rehabilitation of 
the electric wiring and lighting and acoustic ceiling. 
found the tenant requesting 90 window type air con- 
ditioners, each of 34 ton capacity. 

“The original lighting circuits could not serve so 
great an addition to the electric load, and new sepa- 
rate circuits for the cooling machines then were in- 
stalled at considerable cost. Power costs, to say 


nothing of the lubrication, cleaning, and weather pro- 


tection, for so many separate machines and their air 
filters is tremendous, compared with the cost of simi- 
lar service for the four central station air conditioning 
plants that have now replaced the window units. 

“We once designed supply ducts and diffusing 
openings for delivery of cool air, that served accept- 
ably as long as the original inadequate lighting fix- 
tures were retained. 


“Then, in this case, without telling us about it, the 


owner replaced the old lights with new suspended 


and shielded fluorescent fixtures, that were located for 
illumination efficiency, but that disregarded entirely 
the previously built-in air ducts and diffusers. 

“The cool air streams that originally spread over 
the occupied area with little interference now splashed 
against the sides of the light fixtures, and were 
deflected downward. Complaints of drafts from bald 
heads and bare shoulders followed. 

“This occurrence is a common one where ceilings 
are low. and where air movement and lighting fixtures 
are not coordinated. Electric light fixture manufac- 
turers are constantly striving for improvement 
especially by helping us to combine air diffusion with 


light diffusion. We are glad to join in this movement. 


Combination Units May Be Used 


“A fluorescent troffer in the ceiling may have 
auxiliary, (and decidedly unobtrusive) slots through 
which properly conditioned air may be introduced. 
It is not difficult to arrange the air supply and exhaust 
ducts so as to avoid interference with the ceiling light- 
ing troffers and electrical connections. High air ve- 
locities through the fixtures’ narrow slots must be 
avoided, since air jets through the ceiling encourage 
the deposit of room dust around the slots. 

“There is no longer any tendency to leave the 
lighting fixtures exposed; instead glass or its equiva- 
lent is installed below the bright lamps to diffuse light 
and create the impression of a level ceiling. 

“Careful material selection for the troffer-bottom 
plate must never be neglected, since the plate must 
be easily and safely removable for maintenance, and 
since the radiant electric heat from the tubes and 
ballast must be constantly dissipated by the circulat- 
ing air. 

“New metals and new finishes for lighting reflec- 
tors are available. Glass facings must not rattle. Air 
currents from poorly designed air supply diffusers 
and the reflected glare from fixtures have been re- 
sponsible for typists’ and draftsmen’s habits of con- 
stantly relocating their desks. 

“Almost daily we are designing refrigerated air 
conditioning systems for stores, restaurants, and of- 
fices. With each design, we must provide for removal 
of excess heat. In one very large building, the heat 


from electric lights in interior sales rooms increases 
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the temperature at breathing level to 80 F. Air must 
be introduced at a temperature considerably cooler 
than 60 F, and at the rate of as much as 2 cfm pet 
sq ft of floor. 

“This experience explains the interest on the part 
of ventilating engineers in a lamp which, like the 
firefly, will be able to give off cold illumination. 

“We appreciate every opportunity to design electric 
lighting in coordination with refrigerated air condi- 
tioning. We have grown up, so far, through a back- 
eround, as in art museums and banking rooms, of 


removing the surplus heat delivered by illumination.” 


The Mlumination Engineer 


In discussing the relation between lighting 
levels and comfort, Mr. Slauer stated and an- 
swered three questions: 

“Is the trend toward increased footcandles 
essential? This is a controversial subject, pres- 
ently best answered by the work of Dr. Blackwell, 
of Ohio State | niversity. The doctor’s work is predi- 
cated on visual performance, and he has shown that 
performance will increase with increased lighting 
levels. As present Dr. Blackwell concludes that this 
rise in performance would continue even beyond the 
point reached with presently contemplated lighting 
levels 

“The Blackwell ratings are all in terms of visual 
performance, and thus underestimate the subjective 
factors in lighting, such as visual comfort. These must 
also be considered in design. 

“Can we design for high fc with visual com- 
fort? Higher intensities tend toward increasing dis- 
comfort, because brightness, glare, and reflections in 
crease with greater intensity. 

Larger light sources, however, can help to reduce 
brightness, and through proper design the other dif- 
ficulties can be controlled also. This is accomplished 
by improving brightness contrast, selection of wall 
reflectances, etc. 

“What does the lighting engineer mean by 
coordination? The illumination engineer looks up- 
on the ceiling as traditionally his work site. 

“One may look at a building as though it were 
comprised of two parallel planes. The floor is pur- 
chased by the client, to place thereon his furniture, 
equipment, and other things necessary to his business. 
The ceiling must carry many utilities, including light- 
ing and air conditioning. Other ceiling functions 
acoustic treatment, location of sprinkler heads, parti- 
tion anchors, etc., are important but subordinate. 

“Thus, coordination of the two planes becomes nec- 
essary. Acoustical treatment, while sometimes in- 
cluded in the integrated ceiling, can also be accom- 


plished by utilizing the floor and free standing de- 
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vices. This is not possible with lighting and air condi- 
tioning. Therefore. | suggest that the acoustical engi- 
neer might devote his energies to using the floor and 
walls, 

“The choice of coordinated lighting and air condi- 
tioning systems will depend on the lighting quality 
sought. For 50 to 150 fe. the troffer is probably the 


best answer.” 


The Architect 


Mr. Netsch gave warning that the architect 
may again wish to have a piece of the ceiling. 

“The architect today is taking a closer look at the 
ceiling, and it may become once more a part of the 
space in design considerations. 

‘A building can no longer be considered as a 
collection of individual products, as it was 15 years 
igo. It and all its components must be a part of the 
total environment provided for the occupants. 

“From the architect’s viewpoint, we are not certain 
that constant light intensities are necessarily desirable. 
Different intensities within the same space may be 
more desirable. Overhead fixtures (and presumably 
this applies to air distribution outlets also) must be 
further sublimated. They should not be ‘objects’ but 
rather parts of the whole ceiling. and to this end con- 
sideration should be given to providing shallower 
lighting units. Current fixture depths are probably 
based upon beam sizes for the modules now being 
used. New materials and new ceiling treatments will 


call for shallower units.” 


The User 


Speaking from the user’s standpoint, Mr. 
King placed considerable emphasis on the 
need to consider maintenance in design, which, 
he suggested, usually came up a poor third in 
most plans. While his remarks were directed 
primarily to the lighting phase of the inte- 
grated system, they apply to the mechanical 
systems as well. 

“Careful education of the owner on maintenance 
requirements is a must. This is necessary because it 
is difficult to obtain competent maintenance help, 
and tenants rightfully demand top notch service. 

“One might lament the passing of standing steam 
radiation, which served as a nice psychological out 
during malfunction of the heating system. A few raps 
with a hammer on the radiator by the mechanic 
would solve many complaints, even though a system 
might be inoperative for several days. 

“With our new system, complaints are more dif- 
ficult to answer.” + 





Combination Centrifugal / Absorption Cooling 


May Save Dollars 


Engineer describes typical combination steam turbine 
centrifugal chiller and steam absorption unit air condi- 
tioning system for large tonnage requirements — com- 
pares possible operating costs of this system with those 


for electrically driven cooling. 


IN CHOOSING an air conditioning 
system of large tonnage, it is com- 
mon practice to settle upon either 
a steam absorption system or an 
electric or steam driven centrif- 
ugal chiller. However, by using a 
combination of absorption machine 
and steam turbine drive centrifu- 
eal chillers. it may be possible to 
obtain a more efficient system. 

Briefly. a typical combination 
system operates as indicated in 
Fig. 1. High pressure steam from 
a boiler or other source is used 
to drive the turbine for the cen- 
trifugal chiller. after which it ex- 
hausts at low pressure into two 
absorption machines. which will 
act as steam condensers. 

The centrifugal chiller capacity 
would be balanced with the steam 
absorption machine capacities in 
the design of the system so that 
all steam would be condensed by 
the two absorption machines. 

Therefore. no water cooled 
steam condenser would be needed. 
An economizer is generally used 
to utilize the heat in the conden- 
sate from the absorption machines, 
and also to lower the temperature 
and pressure of the condensate for 
easy return to the boiler (Fig. 2). 
A steam bypass with pressure re- 
ducing valve is provided for the 
absorption machines so that they 
can be run independently of the 


turbine if required. 


Split Load Evenly 


The capacity of each of the 


three machines will usually be 


about 1/3 of the total load. There- 


fore. should the centrifugal chille: 
be shut down for some reason, the 
remaining units could still handle 
2/3 of the total load. 

However. if it becomes neces- 
sary to secure one of the absorp- 
tion machines. the centrifugal 
chiller would automatically reduce 
its capacity by 50 percent. One 
absorption machine and the cen- 
trifugal chiller would then provide 


50 percent of the total capacity. 


Parallel Water Lines 


Chilled water is usually run in 
parallel through the two absorp- 
tion machines and then through 
the centrifugal chiller for most 
efficient operation, as shown in 
Fig. 1. Condenser water is run in 
parallel through the absorption 
units and the centrifugal machine. 

Capacity of the combination 
system is controlled by a main 
thermostat in the chilled water 
line from the centrifugal unit. 
serving to throttle the steam to 
the turbine. 

Thermostats on the absorption 
machines are set at system design 
values for chilled water tempera- 
ture (usually about 45 F) so that 
each will call for a full load. 

As the system load drops (and 
the leaving chilled water tempera- 
ture drops) the main thermostat 
will throttle the steam supply to 
the turbine. Since the absorption 
machine thermostats will not be 
satisfied. more steam will be de- 
manded than the turbine can ex- 
haust. which will result in a low- 


ered steam pressure into the 
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absorption machines. This will 
serve to reduce the capacity of 
these units to balance the reduced 


steam supply available. 


List Design Conditions 


The operating conditions of a 
typical 1800 ton capacity combi- 
nation system, using 100 psi steam. 
are as follows: 

Total load. 1800 tons 

Return chilled water tempera- 
ture, 57 F 

Supply chilled water tempera- 
ture, 45 F 

Chilled 


epm 


water quantity, 3600 


Entering condenser water tem- 


g 
83 F 
Leaving condenser water tem- 


perature, 99 F 


perature, 


Condenser water rate, 5660 gpm 

Steam rate, 12.7 lb per hr per 
ton 

Total steam, 22,800 Ib per hr 


Compare Costs 


The operating costs of a com- 


bination system are competitive 
with either the electrically driven 
centrifugal chiller system or the 
absorption machine system. Since 
steam and power rates vary 
throughout the country, a detailed 
operating cost study should be 
made for each location. However. 
here is one comparison for a typi- 
cal 1250 ton capacity system. 

A 1250 ton combination system 
requires 16,400 lb of steam per hr. 
or 13.1 lb per hr per ton. 

The enthalpy of steam (at 100 
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1 COMBINATION CHILLER SYSTEM may be designed as shown here. Steam exhausts from turbine used to drive 
centrifugal chiller into two absorption machines which act as condensers. Steam bypass is provided so absorption units can 


be run independently of the turbine if required 


psi) is 1200 Btu per lb, so that 
the total heat requirement is for 
19,700,000 Btu per hr. 

The calorific value of No. 2 fuel 
oil is 140,000 Btu per gal, for a 
base of 141 gal per hr. 

If the boiler efficiency is 70 
percent, 141/0.7 gives a require- 
ment of 200 gal of oil per hr. 

An assumed fuel cost of 10 
cents per gal gives a result of $20 
per hr operating cost. 

Power costs for an electrically 
driven centrifugal chiller of 1250 
tons could be figured as follows: 

1300 hp are required. If the 
demand charge is $1 per hp per 
month, the cost would be 1300 
12 X 1 or $15,600 per yr. 

1300 hp X 0.75 975 Kwh. 

At a cost of 2 cents per Kwh 
and assuming a 1000 hr year, an 
added cost of $9750 must be in- 


2 ENTROPY DIAGRAM for 
system with economizer to uti- 
lize heat from condensate leav- 
ing absorption machines 


cluded. for a total cost of $25.350 
per yr. 

This is 26 cents per Kwh. o1 
$25.40 per hr operating cost. 

Using these figures. the cost of 
steam is less than that of elec- 
tric ity by $5.40 per hr. In one 
season of 1000 hrs. the saving 
with the combination system would 
be $54.00. 

Since high pressure steam is 
used, a licensed engineer might 
be needed to operate the system, 


and his salary above that of an 


Absorp. outlet 

or 
economizer 
inlet 


unlicensed operator would have to 
be added to the operating cost of 
the combination system. 

The steam needed to operate 
two 650 ton absorption machines. 
in order to provide for the whole 
load, would be approximately 20 
lb per hr per ton, which is higher 
than the 13.1 lb per hr per ton 
rate needed for the combination 
system. 

The author acknowledges the 
cooperation of Carrier Corp. in 
the preparation of this article. + 


Turbine inlet 
a 337.5 F,100 psig 


Turbine outlet 
or 
absorption inlet 





Temperature, F 


i‘ 


Economizer outlet 


212 F, 14.7 psio 





244.36 F, |2 psig 
97 percent quality 





Entropy, S, Btu per Ib per F 
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THE NEW Union Oil Co. main 
office complex in Los Angeles 


by LESTER RIES 
Consulting Engineer 


Build Air Conditioning Design 
On Principal Heat Gain Factor 


CLIMATIC CONDITIONS in some parts of the United 


» Any design for large building year ’round 
air conditioning must take into account all of 
the various load factors which will affect the 
installation. Sometimes it becomes apparent 
that one such — climate, location, architec- 
tural style, or other — will be the pre- 
ponderant consideration for the whole job. 
Then economies of efficiency and results can 
be obtained by designing with that factor as 
a base. Architects and mechanical engineers 
combined forces to insure that the Union Oil 
Co. of California home office in Los Angeles, 
subject to high year "round temperatures and 
extreme sun load, would profit from an archi- 
tectural and air conditioning design which 
deals with these factors first. This is a discus- 
sion of the design considerations which re- 


sulted in a high velocity dual-duct system. 


States place an inherent emphasis on certain design 
considerations in large building air conditioning and 
heating installations. 

For instance, in the warmer areas, the expected 
heating load is generally relatively small, while the 
cooling load requires the major power and capacity 
factor. At the same time, if a building is so situated 
that both average mean temperature and the year 
‘round incidence of sunlight are high, the additional 
cooling load imposed upon a building’s perimeter 


areas must be a major consideration. 


Design for Los Angeles Climate 


These are obvious facts, but they introduce some 
interesting challenges to the design, installation, and 


maintenance engineers. 
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A case in point is the new Union Oil Co. of Cali- 
fornia home office in Los Angeles. 

The Union Oil Center required 3 yrs and $24 
million to construct, in order to provide space for 
1200 employees previously located in six buildings 
scattered throughout Los Angeles. 

Apart from the location, architectural, and space 
requirements imposed by the owners, the best possi- 
ble working environment for all personnel was 


sought. 


Complex Has Four Units 


The site chosen is a square city block of approxi- 
mately 5 acres on the western perimeter of the down- 
town area. The entire structural complex consists of 
four buildings arranged in a “U” pattern. A main 
office tower of 13 stories is located on a north-south 
axis and provides about half of the total 400,000 sq 
ft of floor space. Two four story buildings house 
various departments of the firm, and the two story 
Beaudry St. building accommodates a 495 seat audi- 
torium, 500 seat cafeteria, lounges, and a utility serv- 
ice area. Below the complex, parking for 1400 cars 


is available on four sublevels. 


Consider Temperature, Solar Factors 


The summer design temperature in Los Angeles 
is 93 F dry bulb, 71 F wet bulb, and 35 percent rel- 
ative humidity. Winter design temperature is 36 F. 

In this area, a principle climatic factor is the 
continuing direct rays of the sun throughout the year. 
Temperatures of 85 F with clear sunny skies are 
common even during winter months. 

Since complete air conditioning for all the actively 
utilized areas was required, a major design problem 


was to control the sun’s rays and the resultant in- 


TABLE 1 


crease in cooling load before the heat penetrated the 


structure. 


Use Sun Position Data 


Detailed studies of sun position during different 
hours and different calendar periods were made, 
after which the shape of the tower structure and its 


relative position on the site were determined. Daily 


and seasonal sun patterns established the parameters 
for sun control and led to the development of a trun- 
cated diamond shape. 

This allowed the main axis to be located on a 
north-south line. Walls on these two exposures are 
solid to provide a protected area against the maxi- 
mum intensity of the noon sun. All windows have 
east-west orientation and the major sun exposure 


is restricted to the quarter points only. 


Sun Shields Give Added Relief 


An additional direct result of the solar load in- 
vestigation was the installation of vertical anodized 
aluminum fins at spaced intervals along the exterior 
walls of the buildings. Horizontal aluminum louvers 
are also used over the window areas. These serve to 
intercept the sun rays but afford a clear view to the 
outside. Such devices serve also to reduce glare, and 
unshaded glass area has been considerably reduced. 

The extent of the effectiveness of this fin and lou- 
ver combination plus the shape and orientation of 
the main building can be perceived through the fact 
that only 10 percent of the direct sun load design 
values were used for the northwest exposure, 14 per- 
cent for the west-northwest, 27 percent for southeast, 
and 36 percent for the east-southeast. 

These percentages were applied to the figures rep 


resenting the maximum heat gain conditions due to 


CHARACTERISTICS of each of the 10 high and low velocity supply systems which furnish tempered air to the 


four-building Union Oil Center complex are shown below. The 10th system consists of a low velocity heating and ventilating 
unit which serves a large cafeteria kitchen from which no air is returned 





System Area supplied 


Tower building, south half, 7th through 13th floors 
Tower building, north half, 7th through 13th floors 
Tower building, north half, lobby through 6th floors 
Tower building, south half, lobby through 6th floors 


Fifth St. building, other than bank 


Fifth St. building, bank space 
Maryland St. building 


Beaudry St. building, auditorium 


Beaudry St. building, other than auditorium 
Total air conditioning 


S- 10 Beaudry St. building, kitchen ventilation only 


Connected 

CFM BHP HP 
50,100 77.0 125 
50,300 2 77.0 125 
59,200 92.0 125 
58,600 92.0 125 
54,500 814 in. 101.0 125 

low veloc 
12,300 2% in. 6.8 
52,400 8 in 91.0 

low velocity 
9,300 2 in. 3.9 

low velocity 
25,000 oo 10.3 


371,700 551.0 


low veloci y 
11,000 34 in. 2.2 3 





Note: The connected motor hp includes compensation for 
vated carbon filters are introduced to the high velocity systems 
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additional static pressure that will be introduced when future acti 
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the direct sun rays, for glass wall construction, on 
each of the four exposures. Experience has shown 
that the fins and louvers help further to materially 
reduce both the cooling and heating loads by en- 
trapping a layer of still air at the building walls. 
This tends to reduce the outside skin factor, and 


thus the convective heat transfer. 


Design Gives Outside Access 


Adequate vertical shafts for the mechanical and 
utility requirements of the tower building were de- 
signed to take advantage of the truncated diamond 
floor plan. The whole complex is served by a total 
of 10 double duct supply systems, six of which are 
high velocity (4000 fpm) three low velocity, and the 
last a low velocity system which supplies the cafe- 
teria kitchen and is not returned. 

Two dual cores were included within the tower. 
one for each half of the building located approxi- 
mately one-half the distance between middle and end. 
The perimeters of the shafts are parallel to the build- 
ing outline. 

Each shaft accommodates both hot and cold sup- 
ply ducts and return air risers. The largest cold air 
supply riser is 54 in. in diameter, while the largest 
warm air supply measures 48 in. Each of the two 
double shafts serves a quarter of each floor, and in 


addition, they serve the purpose of structural shear 


SHADING DEVICES, consist- 
ing of vertical anodized alumi- 
num fins at spaced intervals 
plus horizontal aluminum lou- 
vers over windows at each level, 
work efficiently to reduce glare ; 
and more important, decrease 
in unshaded glass area means 
drastic reduction in heat gain 
due to solar effects 


walls to carry earthquake seismic forces which must 


be anticipated. 


Has 900 Separate Zones 


The air conditioning provision for the building is 
basically a high pressure system with approximately 
900 separate zones. Each mixing box for perimeter 
spaces is controlled by a pneumatic thermostat. 

Table 1 lists the characteristics of each of the 10 
supply systems within the complex. As noted in the 
table, the six high velocity systems (four in the 
Main Tower building, and one each in the four-story 
Fifth St. and Maryland St. buildings) are supple- 
mented by three “conventional” systems serving the 
two-story Beaudry St. structure plus a_ separately 
leased bank suite in the Fifth St. building. In addi- 
tion, a heating and ventilating unit, unzoned and 
without cooling provision, serves the cafeteria kitchen 


in the Beaudry building. 


Describe Typical Operation 


The following is a brief explanation of the operat- 
ing pattern for each of the supply systems. 

[he supply fan is a double inlet, double width. 
heavy duty unit located in a plenum which also 
houses the filters. A 125 hp electric motor drives 
the fan via V-belt transmission. 
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Outside air supply and return air from the build- 
ing are joined ahead of the fan, and the combined 
air passes through a bank of sinuous replaceable 
media filters and an electrostatic filter. Outside air 
make-up is controlled automatically by the tempera- 
ture of the outside air. 

The filtered air is discharged through a combina- 
tion set of coils two rows of which contain hot water 
and eight chilled water. A set of static pressure 
dampers backs each set of coils. 

The air is cooled and humidified and discharged 
into the hot or cold mains as required. Square to 
round transitions occur immediately downstream of 
the coils. All extensions from this point are composed 
of standard gage round steel duct. varying in diam- 


eter from 54 to 4 in. 


Absorb Sound With Glass Fiber 


Sound absorption is accomplished by lining a 
minimum of 35 ft of round duct and two elbows with 
200 lb density treated glass fiber material 2 in. in 
thickness. In each case, the material was sprung in- 
to a section of the largest warm and cold air ducts. 
The extended metal was released against the glass 
fiber and tack welded in place. Bolted and flanged 
construction, with the flange extended inside. protects 
the edges of the insulation. 

Further sound absorption is achieved with each 
mixing box for each conditioned space. These are 
standard two-valve single operator types. with dis- 
charge either directly or through octopus-type ducts 


to feed various ceiling diffusers. 


Install Novel Return Air Grilles 


Cloth curtains operating on extruded metal tracks 
shield glass surfaces in the occupied spaces around 
the perimeter of the buildings. These tracks are of 
special design and include a practically continuous 
slot for the return air opening to a furred ceiling 
space. That space is used as the return air plenum. 

Employment of this device, with thin slot opening. 
eliminates the need for baffles to interrupt sound 
transmission between adjacent spaces. 

Air conditioned spaces in the interior of the 
structures are equipped with ceiling supply diffusers, 
with conventional ceiling registers and lighting coves 


to handle air return to the return plenum. 


Architecture Aids Garage Exhaust 


In the tower, one return air fan serves each of 
the double supply systems within the double risers. 
All return systems operate on conventional low pres- 
sure. A portion of the return air discharges into the 
chamber of the supply system, as described earlier. 
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The remainder is discharged into the garage area. 

This parking area, which subtends the tower 
building on four levels and extends to the boundaries 
of the entire block, is bounded by a double wail. An 
inner concrete wall lines the parking space, and is 
backed by a 24 in. air space. Another concrete wall 
backs the soil. Air baffles and numerous dampered 


openings on the inner wall near the floor and ceiling 


of each level provide an inexpensive garage exhaust 
system. Connections to the four 100 hp exhaust fans 
are made with short runs of sheet metal ducts, which 
handle a total of 700,000 cfm. 


Chilled Water Used in Coils 


Chilled water at a temperature of 40 F is circulated 
through the cooling coils mentioned earlier. Con- 
sequently, a relative humidity of 40 percent can be 
maintained with an indoor temperature of 
dry bulb. 

Two main open type centrifugal chillers of 725 ton 
capacity each, plus two 100 ton capacity hermetic 
refrigeration machines supply the cooling medium. 
The 100 ton equipment serves the upper floors of 
the Fifth St. and Maryland St. buildings. 


Centrifugal compressors for the larger machines 


OUTSIDE AIR intake to buildings is via grilles concealed 
in perimeter planters 





are two-stage, with maximum operating speeds of 39- 
00 rpm. These are linked to 700 hp, 4160 v, variable 


speed motors with maximum speeds of 1775 rpm 


by speed increaser gear trains. These main units 
furnish chilled water for the remainder of the com- 
plex, and each is capable of chilling 1800 gpm of 
water to 40 F. Return water in the closed system 
is regulated to a temperature of 50 F. 


Locate Cooling Tower on Roof 


A redwood-fill and basin cooling tower is the only 
piece of major equipment on the roof of the Tower 
building. It is enclosed with asbestos-cement sheets. 
Circulation of condenser water is accomplished by 
means of a pair of horizontal split-case pumps. The 
chilled water circuit is free of throttling or mixing 
controls, thus assuring maximum dehumidification 
of the supply air. 


Three Boilers Supply Heating 


The hot water for the heating system is provided 
through three equal sized low pressure hot water 
boilers of 10-14 million Btu per hr capacity. An ad- 
ditional low pressure boiler furnishes steam for kitch- 
en use and heat transfer for domestic use. All 
boilers are fired by natural gas, but light fuel oil is 
available for use as a stand-by in order to take ad- 
vantage of the economies of interruptable gas service 
from the local utility. 


Control Experience is Satisfactory 


The degree of control obtained through the two- 


VARIABLE’ SPEED electric 
motors, each rated at 700 hp, 
drive two-stage centrifugal com- 
pressors to provide cooling for 
entire four-building complex. 
Motors are linked to chillers by 
speed increaser gear trains 


valve, single control mixing and attenuator box in- 
stallation has been most satisfactory for this sys- 
tem. Only the warm air plenum is controlled by an 
outside air reset type of control, which acts on a 3- 
way mixing valve located at each hot water coil. 

Outside air intake is restricted to grilles located 
on the north and south extremes of the main build- 
ing, and to cleverly concealed grilles installed in 
horizontal raised planters at various locations near 
stairways and entrances. The concealment of the low 
velocity air intake and garage exhaust leaves the 
entire east and west metal and glass facades com- 
pletely free of breaks. 

In addition to the return fans, and four garage 
exhaust fans, there are some 28 miscellaneous ex- 
haust blowers scattered in various places throughout 


the buildings. 


Use Step-Down Power 


The City of Los Angeles supplies power to the Cen- 
ter at 34,000 v. This is stepped down to 4160 v for 
the two 700 hp motors which drive the main re- 
frigerating equipment. A final reduction to 110/220 
v for general building lighting and services also 
supplies the remainder of the electric heating, cool- 
ing and ventilation equipment. 

To note one additional feature of interest — static 
wires are woven in the carpets throughout the build- 
ings to ground static electricity that is induced be- 
cause of the dryness of the conditioned air; main- 
tained at 40 percent RH during much of this time. 

Pereira & Luckman were the planners, architects 
and engineers for the project. Frank Konuk is chief 
mechanical engineer for the firm. + 
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THE EFFECTS of corrosion in 


a hot water distribution line 


By R. H. HAYMAN 
Manager Customer Service 


Betz Laboratories, Inc 


Good Procedures Forestall Corrosion 


In Hot Water Heating Systems 


IN RECENT years great interest has been shown in 


panel heating with hot water as a medium. This type 
of heating has been successful in both small dwellings 
and industrial buildings with large floor areas. 

The correct design and normal function of a mod- 
ern hot water panel heating system provides that the 
system water will remain in satisfactory chemical 
balance through control of the sources of contamina- 
tion, by mechanical or chemical methods, or both. 
Water is capable of destroying anything man can 
build, through alternate freezing and thawing, ero- 
sion, corrosion or other types of destructive action. 

Corrosion, which must be protected against in 
every steam system, can also occur in a forced water 
system if the conditions outlined here are permitted. 
It should not be anticipated that corrosion will be 


evident immediately upon placing a system in oper- 
ation. Sometimes the disastrous results of corrosion 
may not show up for several months or perhaps even 


years. 


Materials Are Usually Not At Fault 


When the damage is discovered by the property 
owner through leaks, inadequate heat due to impeded 
water flow, valve and pump failure or similar diffi- 
culties, the tendency is to blame the materials of 
construction. The time worn statement that “they 
simply don’t make things the way they used to” al- 
most never applies. Almost always the failures are 
due to the water conditions that have been imposed 


on the system through faulty design, improper main- 


© This article discusses the mechanism of corrosion which may occur in hot 
water heating systems, with special emphasis on the effect of dissolved oxygen 
and on some design, installation, and: preventive maintenance considerations. 
Prior to light-off, says the author, chemical cleaning of the system should be 
undertaken to eliminate debris which may interfere with heat transfer and 
accelerate corrosion. Various solutions available for subsequent chemical treat- 
ment of circulating water are also suggested as a means of insuring satisfactory 


* protection against corrosion. 


Heating, Piping & Air Conditioning, March 196] 



























































1 OXYGEN-CAUSED corrosive effects increase rapidly with an increase in temperature, as shown here 


tenance or failure to use chemical treatment as a 


matter of insurance. 


How Corrosion Occurs 


In hot water heating systems, circulating water may 
be heated to temperature as low as 120 F or as high 
as 250 F depending upon the design of the system 
and the building requirements. 

Consideration of corrosion prevention must be 
given whether the system is steam or hot water, if 
satisfactory operation is to be assured. In hot water 
systems, corrosion is experienced on the water-side 
of the equipment when the water has corrosive char- 
acteristics at the temperatures at which it is used. 
Fig. 1 shows the effect of temperature on corrosion 
due to dissolved oxygen. Tht same marked effect of 
temperature is prevalent when corrosion is due to 


other causes such as low pH. 


List Corrosion Factors 


The factors which contribute to corrosion in heat- 
ing systems may be summarized as follows: 

1) Acidity (low pH due to carbon dioxide and/or 
decomposition of organic matter). 

2) Dissolved gases (here, primarily oxygen). 


3) Galvanic action (due to the presence of dis- 
similar metals). 

Scale formation is rarely a major problem in hot 
water systems because there is no opportunity for 
concentration of solids, since there is no evaporation 
and virtually no makeup water. It is possible to pre- 
dict the possibility of scale formation or acidic cor- 
rosion by application of Langelier’s equations. Where 
such scale is encountered it will usually be present as 
calcium carbonate. The equations take into consider- 
ation pH, calcium, total alkalinity, dissolved solids, 
and temperature. Briefly, these equations permit the 


calculation of the pH at which the water is saturated 


with respect to calcium carbonate at the use temper- 
ature. 

When the actual pH of water minus the pH of 
saturation is a positive value, the water is oversat- 
urated with respect to calcium carbonate, and cal- 
cium carbonate scale will deposit on heating surfaces. 
If the pH of water minus the pH of saturation is a 
negative value, calcium carbonate scale will not form 


but some degree of acidic corrosion will occur. 


Makeup Is Prime Cause 


After a hot water system is filled with water usually 
no additional makeup water or only small amounts 
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need be added during the yearly operation. Under 


these conditions, scale formation normally is not a 


problem; however, corrosion may be experienced. The 


corrosion caused by dissolved oxygen in the primary 
fill is negligible. However, repeated introduction of 
makeup water as well as air infiltration at pumps, 
fittings, valves, vents, and the compression or expan- 
sion tank is of vital importance. In view of the nu- 
merous possible sources of oxygen contamination, 
careful design and installation, as well as adequate 
maintenance, is obviously vital. 

Dissolved oxygen will attack ferrous metals caus- 
ing corrosion in the form of pitting. This action by 
oxygen is accelerated by low pH caused by carbon 
dioxide and by increases in temperature. Normally, 
oxygen will produce an easily identifiable corrosion 
in the form of pits or depressions in the metal sur- 
face. As the corrosion attacks proceed, the pit will 
increase in area and depth. 

A typical type of pitting attack is shown in Figs. 2 
and 3. Since temperature plays an important part in 
accentuating the effect of a given amount of corro- 
sion potential. the initial point of damage or failure 
will usually be found in the boiler shell or tubes be- 


cause this is the point of highest heat transfer. 


Corrosion Can Block Passage 


Another characteristic of oxygen corrosion is the 
formation of a nodule or tubercule of magnetic oxide 
of iron over the pit cavity. Because the nodule possess- 
es magnetic properties it can therefore be easily 
identified in the field without the necessity for a chem- 
ical analysis. If a nodule is powdered and placed on 
a sheet of paper, the finely divided material will fol- 
low the magnetic lines of force when a magnet is 
placed beneath the paper. This test is not infallible 
negatively, but a positive reaction to the lines of 
force almost certainly indicates oxygen attack. 

The presence of corrosion from dissolved oxygen 
can be disastrous with respect to rapid failure of the 
system and expensive repairs. If the attack is allowed 
to proceed unchecked, difficulties may be experi- 
enced with impedance to heat transfer. water flow, 
and circulation long before an actual metal failure 


occurs, 


Example Shows Problem 


While it is not the intention of this article to dwell 
extensively on system design or maintenance, the fol- 
lowing is offered as a case in point. It should be em- 
phasized that the following discussion of design is for 
illustration purposes only and is not meant to convey 
any specific recommendations for general mechanical 
changes. 


System corrosion, boiler tube failure, air venting 
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problems and pump cavitation are costly conditions 
which can result solely from improper location of a 
compression tank. Clues that the tank is misplaced 
are erratic system operation, abnormal relief valve 
operation, water loss, air problems, noisy pumps and 
frequent makeup water requirements. 

In evaluating the tabulated data in Fig. 4, it 
should be remembered that the pressure in the com- 
pression tank, or in a vessel at its point of connection 
to the system, is not influenced by circulating pump 
operation. Therefore, the compression tank pressure 
is always the same as the static pressure of the sys- 
tem. In consideration of the following facts, the sys- 
tem shown in Fig. 4 is prone to be contaminated by 
air to the degree that serious corrosion will result. 

In this system, static head is 50 ft. Pressures in 
the boiler and compression tank are equal to this 
same value, while pressure at the air vent equals zero. 

Assume the system resistance at required flow (or 
pump head at rated flow) to be 20 ft. The pump dis- 
charge pressure is fixed by the static head of the 
compression tank at 50 ft. Pump suction pressure is 
therefore 30 ft. 

Since the head at the point of venting is 50 ft, the 
pump suction pressure of 30 ft will not provide for 
pressure at the vent. Therefore the vent will operate 
at a vacuum and will admit air. 

To provide positive vent pressure during pump op- 
eration, static pressure must be increased by 20 ft 
(equivalent to pump head), so that the new static 


pressure is 70 ft. 


Design Fosters Corrosion 


When a system is operated under the above condi- 


2, 3. TYPICAL PITTING due to oxygen corrosion is 
shown above and below 
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4 HOT WATER SYSTEM shown here is liable to oxygen corrosion because pump discharge pressure, which is fixed 


by static head of compression tank, does not provide pressure at vent, allows air to enter system 


tions, air will enter at the vent and, in addition, cold 
makeup is added to raise the static pressure. A small 
amount of expansion will open the relief valve since 
the new static head of 70 ft eliminates the operating 
differential between the original 50 ft static head and 
the relief setting. 

Additional makeup is needed as the system cools 
and a very undesirable cycle is created which will 
repeat indefinitely. The result will be continuous con- 
tamination with sizable quantities of corrosion oxy- 
gen. 

The corrosion problem which is inherent with the 
system design shown in Fig. 4 could be alleviated 
by the use of a higher pressure boiler and relief 
valve, together with possible resizing of the com- 
pression tank. However, these changes could mean an 


appreciable increase in the cost of the system. 


Reversal May Be Solution 


A less expensive solution to the problem is shown 
in Fig. 5. The system arrangement is the same as 
that of Fig. 4, except that the flow is reversed. The 
static head on the pump suction will now be 50 ft. 
In combination with the pump head of 20 ft, the 
pump discharge pressure will now be 70 ft. 

The vent will have a positive pressure and air in- 
take at this point is eliminated. With the proper size 
compression tank a 30 psi relief valve can be used and 
raw water makeup will no longer be required. 

Other situations in the system such as malfunctions 
of equipment and improper or negligent maintenance 
can cause symptoms similar to those described. These 
are mechanical types of difficulties that can always 
be policed and corrected, but trouble should not be a 


function of the basic design and will not be if the 


system has been properly engineered. 


Chemical Cleaning Is Important 


One important phase in the completion of a hot 
water heating installation is often neglected in the 
specifications no provision is made for cleaning. 
The system is sometimes drained for changes and 
adjustments but never actually cleaned. Where the 
system uses steam, it is generally accepted that the 
boiler must be cleaned to remove oil and grease. If 
steam systems are not cleaned, they may become to- 
tally inoperative due to foaming. The necessity for 
cleaning hot water installations is not as obvious but 
is nevertheless as important for optimum results. 

There are definite indications of an unclean hot 
water system. No matter how carefully installed, cer- 
tain extraneous materials will find their way into pip- 
ing, valves, boiler, etc. Pipe dope, cutting oils, solder- 
ing flux, dirt, sand, etc. are usually found. 

Any suspended matter such as dirt or sand will 
contribute to the corrosion load due to the anodic 
cathodic area created when these particles settle on 
metallic surfaces. When the circulating water is dis- 
colored or turbid. cleaning and flushing are obviously 
required. Due to the decomposition of organics or the 
action of bacteria, ignitable gases may be produced, 
in some instances accompanied by a decrease in pH 
value to the acidic range. 

A system that has not been cleaned, and which 
tends to operate on the acid side will usually exhibit 
gas formation, pump seal and gland problems, air 
vent leakage, frequent relief valve operation and leak- 


ing pipe joints. Once in this condition, the symptoms 
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may continue for long periods unless corrected by 
cleaning. Sometimes an attempt is made to solve gas 
problems by the use of additional automatic air vents 
Usually this procedure is not advisable since it may 
disturb the balance in the compression tank between 
the air cushion and water volume, as well as provide 
additional points of entry for air into the system. 

If the system is permitted to deteriorate due to 
lack of cleaning, leaks will develop and makeup water 
requirements increase, with the result that sooner ot 
corrosion will be encountered from 


later serious 


oxygen, 


Cleaning Is Simple, Inexpensive 


The cleaning of a hot water system, whether con- 
structed of steel o1 copper piping, is neither diffic ult 
nor expensive. Common materials used for cleaning 
are trisodium phosphate, sodium carbonate and so 
dium hydroxide, and are normally available at most 
paint and hardware stores. Only one of these chem- 
icals should be used, rather than a mixture. 

The following solution strengths are suggested: 
trisodium phosphate - | lb/50 gal of water contained 
in the system; sodium carbonate - 1 lb/30 gal; so- 
dium hydroxide - 1 lb/50gal. Actually, very accep- 
table results have been secured through the use of 
some of the well-known laundry detergents that are 
currently marketed. Also, a satisfactory cleaning agent 
is a 2 percent, by weight, solution of a surface active 
phosphate, such as sodium tripolyphosphate or sodium 


hexametaphosphate. 


How To Use Solutions 


The system should be filled with a solution of the 
chemical cleaning agent chosen, vented and circu- 


lated for several hours (a minimum of four hours 


Compression tank 


30 Ib or 
peeking) ai 


Cold water fill 


Boiler 


is suggested). While circulating the cleaning solution, 


the system should be maintained at normal design 
operating temperature, if at all possible. After clean 
drained, flushed, refilled 


with fresh water and placed in operation in the 


ing, the system should he 


normal fashion. 
It should be 


radiant panel and snow melting systems is almost 


especially noted that cleaning of 
mandatory due to the large quantities of pipe in- 
volved. Similarly, systems which will use anti-freeze 
should always be cleaned. Otherwise, an anti-freeze 
may loosen debris in the system and cause a very 
material decrease in the rate of heat transfer if the 
suspended matter thus produced settles on the heating 


surfaces of boilers, convertors or heat exchangers. 


Chemical Treatment is Good Insurance 


One of the original concepts of chemical treatment 
lo prevent corrosion involved an increase of pH to 
the alkaline range. However, it has been determined 
that in the presence of dissolved oxygen the pH must 
be increased to at least 11.0 to be effective. In systems 
where non-ferrous materials, such as copper, brass, 
bronze and aluminum are present, the maintenance of 
pH at this level can be damaging due to the reaction 
of these metals with the high alkalinity. 

In recent years research has been directed toward 
the prevention of corrosion from acidity, dissolved 
oxygen and other causes by the use of inhibitors. 
These materials function to produce a barrier between 
metal surfaces and the corrosive elements present in 
the water. The chemicals used for this purpose are not 
consumed in the true sense of the word, but serve to 
render the metal passive to attack, and to maintain 
this resistance. 

A program conducted under the auspices of The 


Steel Boiler Institute has resulted in the formulation 


Automatic 


Radiation 
Static head 


SO ft 
when full 


5 ONE SOLUTION to difficulty posed in Fig. 4 is to reverse system flow. Pump discharge head now equals 70 ft, vent 


has positive pressure and air intake is eliminated 
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of a buffered chromate type of treatment, which is 
specific for the prevention of corrosion in the boilers 
of steam heating systems. A polymerized alcohol type 
of antifoam is also incorporated to guard against 
foaming, since this formulation is employed in con- 
centrations of 2000 to 3000 ppm in the boiler water. 
Another formulation has been developed consisting 
of a nitrate - nitrite - borate - silicate mixture which 
is effective at 3000 ppm minimum. Both formulas give 
excellent corrosion protection even in steam heating 


systems that are saturated with oxygen. However, if 


a part of the corrosion is due to dissimilar metals 


(bi-metallic) then the nitrite formulation must be 
used in the range of 5000 to 7000 ppm. 


Direct Treatment May Be Harmful 


Based upon the above data, it would seem logical 
lo directly apply these types of treatment to those 
systems using forced hot water. Unfortunately, the 
quantities of treatment employed in steam systems 
may cause operational difficulties in hot water sys- 
tems, although the corrosion potential would be com- 
pletely stifled. 

Due to the concentration of treatment, problems 
develop due to crystallization of the treatment at 
points of close tolerance and where evaporation to 
dryness may occur. For example, the tendency for 
pump seals to evaporate water to dryness produces a 
crystal growth that may materially lower seal life. 

The steps in order to properly protect a hot water 
system from corrosion are: 

1) Proper design to exclude air contamination. 

2) Thorough cleaning. 

3) Carefully planned maintenance. 

1) The use of relatively small amounts of inhibit- 
ing treatment for insurance. 

The buffered type of chromate inhibitor, specially 
prepared for hot water systems, has been used for 
treatment with satisfactory results. Normally a con- 
centration of treatment in the range of 150 to 250 
ppm is employed. At this treatment level, the solids 
in the water are rarely high enough to cause any 
operational difficulties at such locations as pump 


seals, glands, etc. 


Avoid Systematic Refilling 


It is never desirable to drain and refill a hot water 
system periodically for example, once per year. 
Normally, if the system has been properly installed, 
operated and chemically treated, it should not be 
drained and refilled unless repairs are necessary. 

The above method of chemical treatment would 
appear to be one of the most feasible for the general 
treatment of hot water heating systems. Many other 
types of treatment are available but may possess some 
inherent disadvantages, such as a need for extremely 


low or extremely high concentrations, accurate feed- 
ing methods, periodic tests and handling hazards. 

For these reasons, methods of treatment other than 
that described, are normally not employed, except 
in industrial plants where adequate facilities for han- 
dling and control are available. 


Methods Are Not Universal 


The nitrite base treatment mentioned for steam 
systems has not been suggested for general use in 
hot water systems. The use of rather high quantities 
of nitrite formulations would be required, thereby 
creating problems at points of total evaporation and 
close tolerances. In addition, sodium nitrite is a food 
for bacteria and, when retained for long periods of 
time in a closed system, troublesome biological 
growths may develop. Similarly, the use of soluble 
oils has been considered as a method of treatment. 
but the stability over long periods is questionable. 

In the event a hot water system shows large 
amounts of air contamination, the air will be present 
because of inequities in design or operation. When it 
is not feasible to eliminate these causes there appears 
to be no alternative to using high concentrations of 
treatment. such as the amount of buffered chromate 
used in steam systems. It is recognized that this proce- 
dure will create some maintenance problems in many 
types of hot water systems but it would seem to be 


the lesser of two evils. 


Anti-freeze Is Special Case 


Some water systems, such as the snow melting type, 
will require the use of an anti-freeze. The common 
anti-freezes employed for this purpose are of alcohol 
or glycol base. Under no circumstances should a 
chromate type inhibitor be used in a system contain- 
ing glycol. These chemicals are not compatible and 
are mutually destructive to one another. 

Chromate may be used with methyl alcohol if the 
pH is maintained above 8.5. In the interest of sim- 
plicity, it is suggested that the operator purchase com- 
mercially available anti-freeze formulations which 
already contain a suitable corrosion inhibitor. How- 
ever, most manufacturers of inhibited anti-freeze 
will recommend draining and refilling once per year 
to be sure of inhibitor stability. 

The valuable assistance of the following in cooperat- 
ing to prepare and submit data for this article is 
gratefully acknowledged: 

The Babcock & Wilcox Co. Tubular Products Divi- 
sion 

The Babcock & Wilcox Co. Research & Development 
Laboratory 

Bell & Gossett Co. Engineering Department 

The Steel Boiler Institute, Engineering Committee 
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the law 
and your profits 


JOHN F. MORRISSEY, author of this regular feature, is an 
attorney at law and has an extensive practical business 
and legal background. This series is based on actual cases. 
All names are, however, fictitious. It should, of course, 
be remembered that the law varies in dif-rent states. 


Illegal Act” Contracts Can Be Enforced 
lf Obstacle Can Be Removed 


SOMETIMES parties will enter into 
a contract, only to later learn that 
because of circumstances beyond 
their control, one or both parties 
cannot perform the terms of the 
agreement. 
Where 


terms of a contract would involve 


performance of the 
a violation of law, a suit for 
breach of contract will not be en- 
forced. In other words, a person 
cannot promise to do an illegal 
thing and be held legally account- 
able when he refuses to do it. 

However, the general rule does 
not apply where the impossibility 
created by law is only temporary, 
or where a change necessitated by 
law only makes the performance 
more burdensome or expensive. 
Such an exception is illustrated by 
the following case. 

Y. Knott owned an apartment 
building and entered into a writ- 
ten contract with Yowill Heating 
Co. for the purchase and installa- 
tion of a new heating plant. A 
clause in the contract read, “Buy- 
er agrees to provide for heating 
plant a good and sufficient chim- 
ney.” 

On Sept. 26, Yowill 


Co. applied for and received a per- 


Heating 


mit from the municipal building 


inspector for permission to install 
the plant. The inspector visited the 
premises on Oct. 15 in his official 
capac ity. 

By then, the furnace had al- 
ready been installed, and lacked 
only connection to the chimney, 
which extended down to the base- 
ment of the building. 

The building inspector, upon 
examining the chimney, found it 
defective, and refused to permit 
the connection because of possible 
fire hazard. His recommendation 
was that a new chimney be built, 
after which the furnace could be 
connected without problem. 

Knott refused to build a new 
chimney because of the added ex- 
pense, and ordered Yowill’s work- 
men off the premises. He also re- 
fused to pay for the plant, and 
Yowill sued. 

Knott argued in court that it 
was the duty of Yowill to examine 
the chimney for suitability before 
starting installation. Also, he con- 
tended that since the law pre- 
vented a full performance of the 
contract (by not allowing the con- 
nection) he was excused from his 
part of the agreement. 

Yowill’s witnesses testified that 
it was not the custom in heating 


plant installation work of this kind 
to first inspect the chimney. 

On the basis of custom, the 
court found that there was no im- 
plied obligation of Yowill to deter- 
mine in advance the condition of 
the chimney. 

“The furnace installed by Yo- 
will.” said the court, “can be used 
providing a new chimney is con- 
structed. Contractually that obliga- 
tion belongs to Knott. The con- 
tract itself is not illegal. 

“The prohibition concerns an 
Knott in 


relation to the chimney. That to 


obligation assumed by 


do so may involve an expense not 
anticipated by Knott is a circum- 
stance that should not act as a 
penalty to Yowill. 

“Yowill has 
willing, and able to complete his 


The de- 


remained ready, 


contractual obligation. 
fault lies with Knott.” 

The court’s decision was not, of 
course, contrary to the general 
rule that a contract which requires 
an act prohibited by law will not 
he enforced. 

Legal impossibility does not 
excuse performance so long as it 
lies within the power of the prom- 
isor to remove the obstacle to 


performance. + 
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By C. T. BAKER 


Consulting Engineer 


Modern heating, piping, and air conditioning systems, for effi- 
cient and satisfactory operation, must be correctly designed. 
Here are typical cases from the author's experience where 
original designs were faulty and had to be corrected. 


ethe case of the low bidder 


Durinc the early 1930's, a certain 
business man decided to engage 
in the business of manufacturing 
ice. 

He knew about the 
process involved, and in request- 


nothing 


ing bids on the machinery installa- 
tion and awarding contracts, he 


thought only in terms of first cost. 





























Pe 


“A 
< 


YATE LAR 











“4 
r 
’; 
7 
+: 
4, 


j é 
CPE PAA  e Pitas -* ear: 


4; 
TIONING 








AON 


He awarded the installation job 
to the low bidder a contractor 
who had submitted a proposal at 
$1200 less than the price of the 
next lowest bidder. 

After operating the plant for a 
few years, the owner sold out to 
Shortly 


were engaged to 


another _—_ organization. 


thereafter we 








survey the whole plant, and to 
report our findings and recom- 
mendations as to what needed do- 
ing to put the house in order. We 
had an opportunity to examine 
the bids submitted to the original 
owner. The proposal of the low 
bidder told the story. 


The items not included in the 





























1 CONDENSER INSTALLATION for ice manufacturing plant is shown at left. By locating basin above grade, as shown 
at right, 26 in. suction lift and extra foot valves could have been eliminated. Text tells of further shortcomings in design 
that made plant expensive to operate. The “low bid’ was not the most economical plan in the long run 
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low bid, but included in each of 
the other proposals were 

1) Liquid ammonia receiver 

2) High pressure oil trap for 
the compressor discharge line 

3) At least five 


operated ammonia stop valves 


manually 
1) Suction line strainer for 
condenser water pumps 


7) Volt 


exciters 


meters for the d- 


8) Pressure gage for the con- 
denser water pump discharge out- 
let 

9) The suction line was one 
pipe size too small 

10) Cheap foot valves on the 
pump suction line, which did not 
provide valve openings equal to 


the area of the suction pipe. 


The After Effects 


It was revealing to check the 
operation of this plant after 10 
years. Condensing pressures with 
the compressors operating at nor- 
mal suction pressures were 215 to 
225 psig. 

The discharge gas temperature 
from the compressors. when oper- 
ating at 23 to 25 psi suction and 
215 psi condensing pressures, was 
290 F, The reason for this was 
badly 


charge 


leaking compressor dis- 


valves and worn piston 
rings. 

The average gage reading at 
the suction inlet to the condensing 
water pumps was 10 in. vacuum 

because of the restricted foot 
valve openings and unnecessary 
right angle elbows in the suction 
line. 


The overall length of the suction 


e the fractured 


A 500 gpm center suction hori- 
zontal split case centrifugal pump, 
located near a lake and used to 
pump water to an overhead storage 
tank, had been in service about 10 


days. The top of the storage tank 


was elevated about 100 ft above 
the ground. 
A sudden power failure due to 
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2 PLAN VIEW of condenser installation shows arrangement of three centrifu- 
gal pumps with total capacity of 750 gpm. Only two were originally installed to 
handle maximum of 400 gpm. High condensing pressures made third pump nec- 


essary 


line (Fig. 1) including a 2 ft ver- 
tical lift. did not exceed 13 ft. 
Measurement of the power input 
to the pump motors disclosed that 
none of the three pumps (Fig. 2) 
were operating up to rated ca- 
pacity. 

As a matter of fact, the two 250 
gpm pumps originally installed 
should have been ample for the 
requirements, which would not ex- 
ceed 400 gpm. 

However. since the summer con- 
densing pressure was 225 psig or 
more, a third 250 gpm pump was 
installed in an effort to reduce con- 
This helped 


densing pressures. 


some, but not much. 


Unnecessary Lift 


Fig. 1 shows how each of the 
three pumps was installed, with a 


vertical lift of 26 in. The type of 


pump casing 


an electrical storm caused the 
pump motor to kick out and stop. 
When power was restored, a bad 


leak was discovered in the casing. 


What Caused It? 


To prevent a recurrence, a hori- 


zontal swing valve was installed in 
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condensers used could as easily 
have been installed as shown to the 
right of the Fig., 
suction lift. This would also have 


eliminating the 


reduced the pumping head, and 
eliminated extra foot valves. 

The cost of later installing a 24 
in. diameter by 14 ft liquid re- 
ceiver with inlet and outlet valves, 
dual safety valves, and gage glass 
assembly, plus two 12 in. by 36 
in. high pressure oil traps, a foul 
gas purger and necessary switch- 
board instruments, was consider- 
ably in excess of the difference be- 
tween the original low bid and the 
more reasonable proposals which 
had been submitted. 

In addition, the owners had 
been penalized by excessive power 
costs during all the years of oper- 
ation at abnormally high condens- 
ing pressures, plus excessive pump- 


ing costs. 


the pump discharge line close to 
the pump. The valve would absorb 
any hydraulic surges. Had this pre- 
caution been taken when the sys- 
tem was installed, a costly repair 
could have been avoided. 

Without a check valve or other 
means of 


protecting a pump 


against an abrupt rise in pressure 





Casing cra 


Check valve instolled 
after pump damage 
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3 CENTRIFUGAL PUMP failure occurred in this installation because no provision was made to protect unit against 
sudden hydraulic surges when power failure stopped the pump. Check valve installed later absorbs this sudden rise in 


pressure, which could well have been 


within the system, such as is cre- 
ated by the sudden halt in the wa- 
ter flow from the pump, it may be 
accepted as fact that the pump 
will sooner or later suffer some 
damage. 


It is not known what pressure 


twice as great as the flow pressure, or more 


was developed at the time of the 
casing rupture, since there was no 
pressure gage on the discharge 
outlet of the pump. However, the 
pressure at that instant could easi- 
ly have been twice that of the flow 


pressure, or more. 


Fittings such as check valves. 


manually operated stop valves, 
and others that may be subjected 
to heavy hydraulic shock or ram 
effect, like that developed in this 
case, should be of extra heavy con- 


struction. + 


Sam Lewis says: 


“It Became Necessary to 
Positive Mechanical Damper 


Install 
Linkages 


IN AN important chemical labora- 
tory three pneumatic dampers; A 
(outside air intake), B (exhaust), 
and C 


posed to be interlocked. 


(recirculation) were sup- 

The contractor reported that 
when damper A was open, B was 
also open, and damper C was 
closed, as designed. 

We found that with the elastic 
and rather gentle compressed air 
interlocking arrangement, and with 
the attachment of the damper mo- 
tors to the 14 in. diameter damper 
shafts by small set screws, not one 
of the three dampers, A, B, or C, 
could be depended upon to perform 
its function. 


As a result, the temperature of 
the air delivered by the fan was 
not controlled positively. It became 
necessary to install positive me- 
chanical linkages between the three 
dampers, so that repeated episodes 
of wide room temperature fluctua- 
tion were ended. 

In another large building, a 
thermostat in the supply air stream 
was intended to open damper 4A, 
in the outdoor air duct, and simul- 
taneously to open damper B in the 
exhaust fan discharge duct, then to 
open damper C proportionally to 
permit recirculation of air from 
the exhaust duct to the supply fan. 

In operation, it was discovered 
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that dampers A and B would close 


nearly tight in response to the ther- 
mostat which was too cold, while 
damper C, several feet distant 
from A, did not open at all. 

As a result, the volume of air 
available to the supply fan was 
restricted, and the whole system 
was rejected. 

It should have been easy, in de- 
signing this system, to locate the 
three dampers in the three impor- 
tant ducts so that they could have 
been interlocked mechanically. 

We approach the time when 
dampers in air ducts will be de- 
signed to close against seats, with 


gasket-like seals. + 





Check-List for Use With 
SMACNA Duct Manual 


By HENRY J. COUCH 

Executive Secretary 

Ventilating & Air Conditioning 
Contractors Association of Chicago 


THREE ARTICLES by James H. Stiggleman in the No- 
vember and December, 1959 and February, 1960 
issues of Heating, Piping & Air Conditioning ex- 
plained the nature and use of the “Manual of Duct 
Construction for Ventilating and Air Conditioning 
Systems,” which had just been issued by the Sheet 
Metal and Air Conditioning Contractors National 
Association. 

The manual was written with a minimum of “al- 
ternate methods” included, showing in most cases 
only the best and most economical duct designs. 
Others which were as good but unnecessarily costly, 
or cheaper but not consistent with good engineering 
practice, were deliberately omitted. 

In certain instances, however, where local prac- 
tices were very strongly divergent, and where cost 
THE DUCT MANUAL was designed to simplify the 
work of the consulting engineer by eliminating the 
need for detailed construction drawings and specifi- 
cations. It was recommended that the subject could 
be covered quite thoroughly in the Ventilating Spec- 
ification with the statement, “Duct work shall be in 
accordance with the Duct Manual.” 


Experience has now demonstrated the basic walid- 


ity of this recommendation. There are, however, 
certain items in the manual which must be referred 
to specifically in order to establish the consulting 
engineer's preference where an alternate exists. 

Specific decisions relative to duct construction 
must be made by the engineer and should be set 
forth in the ventilating specification, under the 15 
headings which follow: 
1) Recommended Gauges —- Table 1, page 9. 
Plates 5 through 14 

a) Material to be used — steel, aluminum or cop- 
per 

b) Cross-breaking. State whether or not cross- 
breaking is desired. (The number, size and spacing 
of joints and stiffeners is affected thereby.) 

c) Longitudinal standing seams. State whether 
or not to be used. 
2) Corner closures — Plate 15, page 35 

a) Specify whether or not required. 
3) Hangers for ducts — wall — Plates 16 and 
17. 

a) Specify type* — Band iron, shelf type or 


angle bracket 
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and acceptability were comparable, alternates were 
included. 

This inclusion of additional alternate details was 
required because of the variation in job conditions 
which would be met. 

Access doors, for example, will differ if the fan 
housing is insulated or non-insulated. Standard or 
short radius elbows will be needed for various jobs, 
depending upon the availability of space. Air intake 
designs will often be determined by basic archi- 
tectural features. 

Such alternate arrangements, while they are 
limited in number, should nevertheless be noted on 
plans and in specifications. 

To assist all concerned in making sure that no 
alternate is overlooked, the Ventilating and Air Con- 
ditioning Contractors Association of Chicago has 
prepared a “Check List for use with the Duct Man- 
ual for Ventilating and Air Conditioning Systems,” 
as follows: 


1) Hangers for ducts—overhead — Plates 18, 
19 and 20 
a) Specify type* — Band iron or trapeze 
5) Elbows — Plate 21 
a) Specify design — standard radius or short 
radius 
6) Vaned elbows — Plate 22 
a) Specify vanes — either single or double 
7) Tee Connections — Plate 26 
a) Specify type 
1) 90 deg tap-in 
2) 90 deg straight with vanes 
3) Radius tap-in 
1) Radius tap-in on taper 
5) 45 deg tap-in 
8) Access doors (duct) — Plates 30 and 31 
a) Specify insulated or non-insulated 
b) Specify type — hinged, sliding or removable 
9) Inspection plates and test holes — Plate 32 
a) Inspection plates 
locked. 
b) Test holes 
type. 
10) Air intake or exhaust hood — Plates 38, 
39 & 40 
a) Specify type 
b) If rectangular — 
silhouette.” 
11) Belt guards — Plates 41 & 42 
a) Specify details 


specify screwed or sash 


specify pivoted, capped or plug 


Rectangular or goose-neck 
specify “standard” or “low 
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PLATE NO. 50 


ACCESS DOORS FOR CASINGS 


FIG. A — CONSTRUCTION OF AN UNINSU 
LATED DOOR 


The casing sheet is flanged inward 
and hemmed back to form the frame. 
The door is formed as shown to lap 
over the casing. 

Hinges are installed on one side 





CASING ACCESS DOORS 
(VARIOUS TYPES) 


with latches on the other side, 
riveted or bolted in place. The 
gasket is installed on the door 
where door laps over the casing. 


CONSTRUCTION OF INSULATED 





DOOR 





FIG. A 


' 

| UNINSULATEDR 
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DETAIL 1 











The frame is formed separately and 
is locked to the casing as shown in 
“Detail 1’. An angle is installed 
back of the frame, spot welded or 
riveted to the casing sheet, for 
reinforcing. 


The door is made either of metal, 
filled with insulation, or it may be 
a wood core covered with metal. 


The gasket is installed on the door 
as shown in ‘’Detail 1’. 





Hinges ore installed on one side 
with latches on the other side. 











FIG. C— CONSTRUCTION OF INSULATED 





aS 


DOOR 


a stop formed on inner edge to re- 


| aie _7 REFRIGERATOR LATCH The casing is flanged inward with 
- alll 


HOLLOW OR INSULATED 
poor. \ 





ceive door. The gasket is installed 
on this stop. 


The door is made of metal as per 
Detail 2’ and filled with insule- 
tion or it may have a wood core, 














Zz \ covered with metal. 
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SWITCH WELD 


HANDLE INSIDE 


Hinges are installed on one side 
with latches on the other side. 
SPACER: 
ELEVATION OF TYPICAL ACCESS 
DOOR SHOWING LOCATION OF 
HINGES AND LATCHES. 


Note: Latches should be of the 
wedge type to close doors 
tightly and with opercting 
handles on both inside and 











| SMACNA DUCT MANUAL 


PLATE No. 50 | 
PAGE No 103 | 


outside of casings. 


Hinges should have non cor- 





rosive pins. 





TYPICAL PLATE from Duct Manual is illustrated above. Designer’s decisions relative to possible alternates such as in- 
sulated or non-insulated, metal or wood core, should be set forth in specification 


1) Expanded metal or solid 
2) Split or one piece 
3) Sheet metal or angle iron construction 
4) Support from floor or from fan and motor 
12) Acoustical treatment — Plate 44 
a) State if required. 
b) Provide details — performance, design, mate- 
rial, etc. 
13) Hangers for units — Plate 46 
a) Specify type* — rod, angle or band 
b) Specify platform — wood or steel 
c) Specify vibration insulators — if required and 
type 
14) Access doors (casings) — Plates 50 and 51 
a) Specify 


126 


1) Insulated or non-insulated 
2) All metal or wood core 
3) As shown on Plate 50 or on Plate 51 
15) Fume hoods — Plates 52, 53, 54, 55, and 56 
a) Specify type 
1) Type A — open, no grease filters 
2) Type B — double wall, no grease filters 
3) Type C & D — open, with grease filters 
4) Type E — double wall, with grease filters 
If, in preparing a set of plans and specific: tions, 
these fifteen items are checked off, all other construc- 
tion details of the system will be taken care of by the 
statement, “Duct work shall be in accordance with 
the Duct Manual.” + 


*Type is partially pre-determined by duct size. Some 
overlapping exists, however. 
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What You Should Know About 
THERMOPLASTIC 
PIPING SYSTEMS 


Kinds in common use 
Chemical resistance 
© Physical properties 


How to apply them 





Consider These Factors 
In Design and Installation of 
Thermoplastic Piping Systems 


SINCE its introduction in the United States, the 
use of plastic piping has grown rapidly both in 
quantity and in variety of application. Sales of 
plastic pipe have increased from a volume of $5 
million in 1950 to an estimated $60 million in 
1960. More importantly from an engineering 
standpoint, technological improvements have 
kept pace with the industry's growth and the 
products available today are in many cases supe- 
rior to those available a few years ago. 

New materials and new formulations of ex- 
isting materials have extended the working range 
of plastic piping thereby eliminating some of the 
shortcomings of these systems. Additionally, 
progress has been made in standardization, the 
writing of materials standards, and in establish- 
ing testing procedures. This activity has provided 
the designer with much needed information and 
the assurance of quality and consistent piping 
materials. 

With proper design, selection of material, and 
proper installation, the plastic piping system will 
outlast its metallic counterpart in many corrosive 
environments. It is this latter property that com- 
mends consideration of plastic piping and the one 
which has led to its acceptance as an important 
piping material in many industries and services. 


Two Kinds of Plastic 


Plastic piping materials are classified in two 
basic groups — thermoplastics and thermosets. 
Each has different properties and applications. 
The thermoplastics are distinguished by the fact 


that they can be repeatedly softened by an in- 
crease of temperature and hardened by a decrease 
of temperature without any appreciable change 
in properties. The change is substantially physi- 
cal. Thermosets, on the other hand, become es- 
sentially infusible and insoluable once cured by 
the application of heat or chemical means. Their 
shape is fixed and it cannot be changed by the 
application of heat. 

Commonly used thermoplastics include, poly- 
ethylene (PE), acrylonitrile-butadiene-styrene 
(ABS), polyvinyl chloride (PVC), and cellulose 
acetate-butyrate (CAB). Letters in parentheses 
are common abbreviations in accordance with 
ASTM D 1600'. Some of the relatively new 
thermoplastic piping materials include chlori- 
nated polyether, polypropylene, polyvinyl dichlo- 
ride, and polyacetal. Others which find limited 
use at present in solid plastic piping are poly- 
tetrafluoroethylene (PTEE) and polyvinylidene 
chloride (saran). These are used more extensive- 
ly in lined steel pipe. 

Three resins presently used in the manufacture 
of reinforced thermosetting plastic pipe are’ 
polyester, epoxy, and phenolic. The strength and 
resistance to temperature of this type of pipe de- 
pends upon the reinforcement. Reinforcing mate- 
rials vary but the most common is glass fiber. 
The reinforced thermosetting pipe has greater 


INumerals refer to references on page 142. 





COVER PHOTO: PVC pipe lines lead to thickener tanks in a uranium 
concentrating plant. The lines carry a corrosive sulfuric acid solution 
used in process which extracts uranium oxide. Photo courtesy of B. F. 
Goodrich Co. 
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Thermoplastics have rapidly gained 
acceptance as important construction 
materials for piping systems in many 
process industries. High chemical re- 
sistance primarily has been responsible 
for the increasing usage of thermoplas- 
tic piping in such installations. This 
property leads to low long term costs, 
freedom from product contamination, 
and low maintenance requirements. 

Low strength and limited heat re- 
sistance as compared to metals limit 
the application of thermoplastics. How- 
ever, a working knowledge of these 





properties and their effect on design 
permit utilization of the favorable 
chemical resistance in a majority of 
piping applications. Additionally, new 
material developments continue to 
broaden the range of temperatures and 
pressures over which they can be suc- 
cessfully applied. 

In this report, the properties of com- 
monly used thermoplastic piping ma- 
terials — including those for two new- 
comers — are presented together with 
pointers on how to utilize them in de- 
sign and installation. 








strength and heat resistance than most ther- 
moplastic pipe but at present it constitutes a very 
small part of the plastic pipe installed. However, 
its use is increasing, especially in chemical plants. 

The remainder of this report is devoted to 
thermoplastic piping. However, both thermoset- 
ting plastic piping and plastic lined piping have 
an important place in corrosion resistant piping 
systems and will be considered in detail in a fu- 


ture reps rt 


Consider These Advantages 


The advantages of thermoplastic piping mate- 
rials which have lead to their acceptance include: 
®@ Corrosion resistance — They resist chemical 
attack by a broad range of inorganic and certain 
organic compounds and do not suffer galvanic 
corrosion because they are nonconductors. Due 
to the absence of corrosion products, when prop- 
erly applied, they do not contaminate process 
fluids. External corrosion is also eliminated in 
corrosive environments thereby eliminating the 
need for protective coatings. 

@ Low friction factor — The smooth interior 
surface of plastic piping results in low pressure 
drops per foot and its low fouling tendency keeps 
it low. 

© Light weight — Low densities and correspond- 
ing light weights result in savings in installation 
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and transportation costs 
@ Low thermal conductivity 
to heat flow provides a degree of self insulation 


High resistance 


which may be adequate in some instances to 
eliminate the need for insulation 

@ Low relative cost — In relation to other mate- 
rials, especially high alloys, for comparable serv- 
ice, commonly used thermoplastic piping is lower 
in both initial and operating costs 


Weigh Disadvantages Too 


Balanced against the advantages of plastic pip- 
ing are several shortcomings related to its plastic 
nature. When these limitations are considered 
carefully in design, they do not prevent utiliza- 
tion of the many advantages though they do 
establish limits of application. The disadvantages 
are: 

@ Limited resistance to temperature — Decrease 
in mechanical properties occurs with increase in 
temperature. Also, chemical resistance is some- 
times adversely affected by high operating tem- 
perature. 

@ Low mechanical strength — The strength of 
plastics is much below that of metallic piping 
materials. However, the strength to weight ratio 
is higher for plastics, though this is not neces- 
sarily used to advantage as wall thicknesses gen- 
erally conform to those of metal or are lighter. 





@ High coefficients of thermal expansion — 
High expansion rates require consideration in de- 
sign and provision to take care of expansion. 
® Poor resistance to physical abuse and fire — 
The strength of plastics, in general, decreases 
with surface abrasions, etc., however, reasonable 
care in handling will eliminate this problem. Fire 


Thermoplastic 


Of the several thermoplastic piping materials 
in common use, polyethylene commands the 
greater share of the dollar volume. Polyethylene 
was first extruded into piping in 1948. The base 
resin is made by polymerization of ethylene gas 
and today is available in three types. These are 
identified as low, medium, and high density 
polyethylene. Low density polyethylene is the 
most common and the first to be used for piping. 
The more recently developed medium and high 
density or linear polyethylenes have greater 
strength and resistance to abrasion and tempera- 
ture, but lower impact strength than the conven- 
tional low density resins. Polyethylene piping is 
black in color due to the addition of carbon black 
to improve resistance to weathering. 

Pipe is extruded from both virgin polyethylene 
and from ‘reprocessed’ material. Only pipe 
made of virgin polyethylene is approved by the 
National Sanitation Foundation (NSF) _ for 
carrying potable water. The lower grade re- 
processed materials are suitable for nonpressure 
applications, but for installations requiring opti- 
mum strength and chemical resistance only that 
extruded from virgin polyethylene should be 
used. Polyethylene piping is most commonly used 
for carrying water at moderate pressures and 
temperatures below 120 F. It has been used with 
varying degrees of success in radiant heating sys- 
tems and has found some application for ice 
skating rink piping. Because of its low cost and 
chemical resistance, polyethylene is an excellent 
material for corrosive waste drainage piping un- 
der no load and at low temperature. 


Two Types of ABS Piping 


Acrylonitrile, butadiene, and styrene 


will deteriorate all plastics commonly used in pip- 
ing systems. Some burn slowly, others are self 
extinguishing. 

The remainder of this report is devoted to how 
best to utilize the advantages of plastic piping 
while minimizing the effects of the disadvan- 
tages, in design, installation, and operation. 


Piping Materials 


gredients used in making synthetic rubber — are 
the primary constituents of the ABS polymers 
They are sometimes referred to as styrene copoly- 
mers or resin rubber. Piping made of two types 
of ABS are available. Both types are rigid, have 
high impact strength, are tough and have rela- 
tively high heat resistance among the various 
thermoplastics 

Type II ABS, the newer of the two styrene 
copolymers, has lower impact strength but great- 
er tensile strength and heat resistance than Type 
I. ABS II piping has an upper operating temper 
ature of 180 F at no load. It is supplied in eithe: 
blue-gray or black color. Principal uses have 
been in the chemical and food processing indus- 
tries, for carrying potable water (NSF ap- 
proved), and for gas transmission piping. ABS 
piping is second to polyethylene in volume used 


Rigid PVC Use Growing 


Rigid or unplasticized polyvinyl chloride pip 
ing is third in volume installed and its use is 
growing in relation to other thermoplastic mate- 
rials. PVC is made by chlorination of acetylene 
gas. PVC is a rigid material, gray in color (Type 
I PVC is dark gray, Type II is light gray), 
heavier and stronger than most other thermoplas- 
tics and has good abrasion resistance. Two types 
of PVC are used as piping materials. Type I or 
normal impact PVC has the greater tensile 
strength and greater chemical and temperature 
resistance but relatively low impact strength even 
at room temperature. A rubber modifier is added 
to make Type II or high impact PVC which in- 
creases the impact strength. Type I PVC is usual- 
ly limited to service at 150 F while Type II is 
limited to operation at 140 F. 
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PVC has generally good chemical resistance 
and finds application in chemical and food proc- 
essing industries. It is also used for water serv- 
ices, and has proved to be satisfactory for in- 
dustrial and laboratory waste drainage. 


Cellulose Acetate Butyrate 


Cellulose acetate butyrate material is made 
from cellulose, acetic acid, and butyric acid. It is 
commonly called butyrate pipe. CAB is a glossy 
black rigid pipe with medium strength and low 
chemical resistance. It has a recommended maxi- 
mum operating temperature of 140 F. Principal 
uses have been in refinery piping for carrying 
crude oil, natural gas, and salt water disposal 
lines. Resistance to paraffin build-up and attack 
by aggressive oils are what make it attractive for 
refinery piping. 


Chlorinated Polyether 


Chlorinated polyether is a new thermoplastic 
now available in extruded pipe. The material is 
made by polymerization of chlorinated oxetane. 
About 46 percent of this polymer by weight is 
chlorine. It has a medium tensile strength, high 


chemical resistance, and high resistance to tem- 


perature. Valves molded of this material are 
recommended for service temperatures as high 
as 300 F with low pressures. Extruded piping 
and molded fittings have recommended service 
temperatures of 250 F at no load. As it is rela- 
tively new, little field experience has been re- 
ported for pipe of this material. Anticipated uses 
include services where its high chemical and 
heat resistance can be used to advantage 


Polypropylene 


Polypropylene 
— is another recent development and is a mem- 


— polymerized propylene gas 


ber of the same family as polyethylene. However, 
it has a lower density than polyethylene, but 
higher strength and heat resistance. Potential 
maximum operating temperature is 185 F 
though this as well as its strength and corro- 
sion resistance must yet be confirmed by field 
tests. Valves and fittings molded of polypropy 
lene are commercially available. Joined by ther- 
mal fusing, it has been used in some early 
applications for salt water disposal lines, crude 
oil gathering lines, and underground conduit 
piping. It is expected to be suitable for waste 
drainage piping and is being studied for use as 
gas distribution and pressure piping for indus- 
trial processes. 


Corrosion Resistance is Primary Attribute 


Because plastics are nonconductors, they are 
not subject to either electrochemical or galvanic 
corrosion — the common forms of metallic cor- 
rosion. Instead, the corrosion mechanism is iden- 
tified as ‘absorption’ of the attacking chemical 
by the plastic material. Thus, the corrosive at- 
tack alters the material and is indicated by a 
change in appearance and/or mechanical proper- 
ties. Since there is no pitting, erosion, etc., asso- 
ciated with corrosion of metallic piping, there is 
no loss of material to contaminate the media be- 
ing carried or to cause fouling of the piping, 
valves, etc. 

Laboratory tests of corrosion resistance are 
often made with a tensile strength sample under 
controlled temperature and carried out for at 
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least 30 days. The effects observed in such tests 
can be described as follows: 
1) Complete failure is indicated by: 

a) Complete solvation — results when ther- 
moplastic materials are exposed to strong or- 
ganic solvents. 

b) Softening and swelling caused by 
weaker solvents. 

c) Resin breakdown — reactive chemicals 
alter molecular structure. 

d) Stress cracking —- may be observed with 
chemicals which have little or no effect when a 
sample is in an unstressed condition. Residual 
stresses from extrusion are sufficient to cause 


cracking when exposed to stress cracking agents 





High density polyethylene and ABS II are most 
subject to stress cracking. 

2) Partial attack is indicated by: 

a) Limited losses in strength. 
b) Changes in weight — plastics generally 
show weight gain when attacked. 

3) Complete resistance is indicated when no 
changes in properties occur. 

Chemical resistance tests have been conducted 
with a large number of reagents. These are given 
in manufacturer's literature and reference should 
be made to these listings when selecting a piping 
material. A limited listing of corrosive media and 
the resistance of various thermoplastic piping 
materials to them is given in Table 1. It should 
be noted that resistance is indicated for two tem- 
peratures — 75 F and the recommended maxi- 
mum operating temperature. In some cases, a 
material resists attack at 75 F but does not per- 
form well at the limiting temperature. 

The convention adopted in Table 1 is to indi- 
cate those combinations of temperature, material, 
and chemical showing excellent resistance. The 
dash indicates something less than complete re- 
sistance, or complete failure. In some cases, a 
material may perform satisfactorily even though 
complete or excellent chemical resistance has 
not been indicated in Table 1. 

The resistance of two steel piping materials - 
low carbon steel and type 316 stainless steel — 
are also indicated. It will be noted that the plas- 
tics complement these metals and a more com- 


TABLE 1 
creases resistance of some materials to various reagents 


plete comparison* of the resistance of various 
metallic piping materials shows this to be true 
for metals and plastics, in general. 


Check Corrosion Resistance in Field 


Reported resistance to corrosion is usually 
based upon laboratory tests and when possible 
confirmed by field tests. However, such recom- 
mendations must be qualified to the extent that 
field conditions often differ from the carefully 
controlled laboratory test. Thus, it is well worth 
while to test a pipe material in the environment 
and service it must perform to be certain of sat- 
isfactory results. A short exposure is usually suf- 
ficient for such field tests, as failure occurs in a 
relatively short period of time if it is going to 
occur. When testing samples in existing metallic 
piping installations, it is important to install the 
plastic section so that it does not have to carry 
the full burden of expansion induced stress in 
the system to prevent failure due to excessive 
stress from being misinterpreted as poor chemi- 
cal resistance. 


Check Specific Formulation 


Field tests have shown that chemical resistance 
may vary with different formulations of the same 
basic material. Extrusion lubricants, extrusion 
techniques, and stabilizers can impair corrosion 
resistance. This was illustrated by field tests® of 


RESISTANCE’ of thermoplastics to attack by various chemicals is given here. Note that temperature de 
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the resistance of 6 different Type I PVC pipes to 
a 93 percent sulfuric acid solution. Of the six 
tested, only one proved resistant to the acid. This 
has led to differentiation in the recently approved 
ASTM D 1784-60T between high and medium 
chemical resistance formulations for rigid PVC 


compounds. 


Weathering May Cause Problems 


While plastics are resistant to many chemicals, 
some are subject to accelerated deterioration‘ 
when exposed to combined effects of sunlight, 
oxygen, and water. This is referred to as weather- 
ing and its effect is reduced strength and ductility. 
Principal cause of weathering is photo-oxidation 
due to ultra-violet radiation. Resistance to weath- 
ering is achieved by the addition of carbon black 
or other opaque additives which serve as light 
screens. Polyethylene, in particular, is subject to 
light degradation and its characteristic black 
color is due to the addition of carbon black. 


Newly discovered* sulfur containing organic 


chemicals act as thermal antioxidants when com- 
bined with carbon black. These, it is reported, 
are highly effective in protecting polyethylenes 
against the effects of heat. Rigid PVC and 
chlorinated polyether do not suffer from weath- 
ering effects. 


Resists Aggressive Soils 


The excellent chemical resistance and low 
electrical conductivity of thermoplastics makes 
them particularly suitable for underground pipe- 
lines. They have been used extensively because 
of this for buried water and gas service lines. 
Their use eliminates the necessity of external 
coatings or cathodic protection systems which 
would be necessary in aggressive soils. The re- 
sistance of PVC piping in such circumstances was 
demonstrated’ when a 20 year old buried pipeline 
in Germany was dug up. Samples taken from the 
pipeline were tested and no change in mechani- 
cal properties of the PVC could be detected. This 
pipeline had been in continuous service for 20 
years. 


Properties of Thermoplastic Piping Materials 


A working knowledge of the mechanical and 
thermal properties of thermoplastic piping mate- 
rials is essential to their successful application. 


Typical properties for commonly used thermo- 
plastics and two of the newcomers are listed in 
Table 2. The values, in general, represent aver- 
ages of the properties listed by several manufac- 
turers of each type of pipe. It should be noted, 
however, that in many cases the properties are 
those for samples of the basic resin rather than 
the piping itself. Thus, the values given in Table 
2 and values measured for a specific make of pipe 
may differ due to the effect of extrusion tech- 
niques, extrusion lubricants, and stabilizers on 
the finished product. 

Material specifications for several of the ther- 
moplastics have been prepared by ASTM. These 
give minimum values of several properties of 
molded samples of the various formulations used 
in tubing and piping. The values given in ASTM 
standards are not intended for use in design, 
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however, and reference should be made to manu- 
facturer’s literature for properties of specific 
materials. The ASTM standards covering these 
materials and others relating to plastic pipe are 
listed in Table 3. Since it is desirable to minimize 
variations in measurement of the various physical 
properties to permit comparison of materials, 
ASTM test procedures have been adopted. Ap- 
plicable test procedures are given in Table 2. 


Wide Range of Tensile Strengths 


It will be noted in Table 2 that the mechanical 
properties of thermoplastic piping materials are 
low in relation to metals. Also, there is a rela- 
tively large difference in the strengths of the 
various thermoplastics. The tensile strengths 
given in Table 2 are based upon short term tests 

The short time tensile strength of plastic pipe 
is best determined by quick burst tests (ASTM 
D 1599-58T) and application of Barlow’s for- 





TABLE 2 — TYPICAL PROPERTIES of thermoplastic piping 


materials at 75 F unless noted otherwise are listed here 
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mula for hoop stress. This is common practice 
and is desirable because of the effect of pipe 
size, and geometry on the burst strength. Bar- 
low’s formula relates burst pressure and stress 
as follows: 
P 
where: 
P 
t 
Sp 
Do 
The instantaneous burst strength is used as an 
indication of quality but because of creep asso- 
ciated with the viscoelastic behavior of plastics 
it has limited value in determining long term al- 
lowable stresses. 
The factors* which control the amount of 


internal pressure, psi 
wall thickness, in. 
hoop stress, psi 
outside diameter, in. 


stress relaxation or creep taking place and the 
relative importance of viscous properties as op- 


posed to elastic properties are the magnitude of 
the stress, the length of time the stress is applied, 
and the temperature of the pipe. An increase in 


any of these variables increases the rate and 
amount of creep with resultant decreases in the 
resistance of the material to loading. 

The effect of two of these variables — tem- 
perature and stress — on creep in chlorinated 
polyether after a constant load has been imposed 
for 10,000 hrs is shown in Fig. 1. This is a typical 
example of this phenomenon which is exhibited 
by all thermoplastics. The curves on which Fig. 
| is based® indicate that the creep has reached 
value for each combination of 


a maximum 


temperature and stress. Thus, a working stress 
can be determined which will be within the limits 
for an acceptable amount of creep. The maxi- 
mum working stress for one available pipe of 
this material is based upon a maximum permissi- 
ble creep of 2 percent at 10,000 hrs. 

The effect of time and the magnitude of the 
stress on the burst strength (hoop stress) of typ- 
ical*®*** polyethylene materials at 75 F is shown 
in Fig. 2. Note that as the applied stress de- 
creases, the time to failure is increased until a 
stress is reached at which the pipe will perform 
without failure for an indefinite period of time. 

Working stresses conventionally have been 
established on the basis of an apparent 5 to 1 
safety factor on instantaneous burst strength 
data. This apparent factor of safety is high when 
long term performance is taken into account. For 


TABLE 3 — ASTM STANDARDS pertaining to thermo- 
plastic piping materials and thermoplastic pipe are given 
here 





Polyethylene Molding and 
Extrusion Materials 

Rigid Polyvinyl 

Chloride Compounds 

Rigid Acrylonitrile-Butadiene- 
Styrene (ABS) Plastics 
Cellulose Acetate Butyrate 
Molding and Extrusion Compounds 
IPS Rigid (Polyvinyl chloride) 
(PVC) Plastic Pipe 

IPS Acrylonitrile-Butadiene- 
Styrene (ABS) Plastic Pipe 
Solvent Welded (SWP Size) 
Acrylonitrile-Butadiene-Styrene 
(ABS) Plastic Pipe 

Solvent Welded (SWP Size) 
Cellulose Acetate Butyrate Pipe 


D1248-60T 
D1784-60T 
D1788-60T 


-55T 


D1528 


D1503-57T 





Copies of these standards are available from the American Society 
r Testing Materials, 1916 Race St., Philadelphia 3, Pa. 
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thermoplastic materials is in- 
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and stress. Effect of temperature 
and stress on creep at 10,000 
hrs in chlorinated polyether is 
shown here. This is typical of 
this phenomenon in all thermo 
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2 BURST STRENGTH (hoop 
stress at rupture) of thermo- 
plastic piping decreases with 
time load is applied in manner 
similar to that shown here for 
three types of polyethylene at 
75 F. Working stress is based 
on similar long term tests and 800 
is set below minimum values 
shown by curves 
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low density polyethylene, the maximum recom- 
mended working stress on this basis is about 380 
psi. The actual factor of safety based upon the 
10,000 hr data of Fig. 2 is 900/380 or 2.47 to 1. 
Reductions in the apparent safety factor based on 
short time tensile strength are experienced with 
all thermoplastic materials. 


Temperature Reduces Burst Strength 


Temperature also affects creep and the resist- 
ance to loading. The effect of temperature on the 
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hoop stress at rupture of typical polyethylene ma- 
terials is shown in Fig. 3. As the temperature of 
the piping material increases, the quick burst 
strength or hoop stress at failure decreases sharp- 
ly. This must also be taken into account in design 
to avoid early failure of a piping system and is 
considered in manufacturer's recommendations 

The behavior shown in Fig. 3 for polyethylene 
is exhibited in varying degrees by other thermo- 
plastics. The relationship of working pressure or 
strength, and operating temperature is given in 
Fig. 4 for the materials considered here. The 
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3 TEMPERATURE DECREASES quick burst strength 
(hoop stress at rupture) of thermoplastic pipe. Data for 
three types of polyethylene shown here is typical of effect 
exhibited by all thermoplastics 


working pressure is expressed in percent of the 
working pressure at 75 F. The curves of Fig. 4 
are averages of a number of piping materials and 
some differences may be found when comparing 
Fig. 4 data with that for a specific material. 

The use of Fig. 4 can be illustrated by assum- 
ing that a 2 in. schedule 40 pipeline of Type I 
PVC is to be operated at 140 F. Assume also that 
the recommended working pressure for the pipe 
is 155 psi at 75 F. From Fig. 4, the working pres- 
sure at 140 F should not exceed approximately 
55 percent of that at 75 F. Thus, the maximum 
pressure for which the line should be designed is 
0.55 X 155 or 78 psi. 


What Allowable Pressur2? 


Comparison of working pressures based upon 
working stresses in Table 2 with those recom- 
mended by various manufacturers reflect varying 
degrees of conservatism as well as variations 
which arise from differences in manufacture. For 
some materials, the recommended working pres- 
sures differ by a factor of two. However, the 
highest values are usually referred to as sug- 
gested maximum operating pressures and, in 


some cases, it is suggested that working pres- 
sures be set at 60 to 70 percent of the maximum 
recommended. Some standardization of working 
pressures has taken place — the pressures for 
polyethylene piping, for example, have been 
standardized in Commercial Standard CS-197-60, 
and those for polyvinyl chloride in CS-207-60. 
With the adoption of long term testing as a basis 
for establishing working pressures, the differ- 
ences now existing should be minimized. Until 
long term data is available, unduly high working 
pressures in relation to those for other pipe of 
the same material or recommended working 
stress should be used with care. 


Impact Strength 


Impact strength is a measure of toughness and 
is especially important when the piping is to be 
installed at low temperatures. The notched Izod 
test, which is more indicative than the unnotched 
Izod test, is used to measure impact strength. 
While the values for plastics are generally 
low, field experience* has indicated that 
few failures have resulted from low impact 
strength. However, when the notched Izod im- 
pact strength drops below 3, care should be ex- 
ercised in handling and installation to avoid any 
problems. Impact strength at low temperatures 
establishes the minimum operating temperature 
for each material. 


Heat Deflection Temperature 


The effect of operating temperature on me- 
chanical strength was discussed earlier. Heat de- 
flection temperature is another measure of the 
resistance of plastics to heat. This is the temper- 
ature at which a test specimen deflects when sub- 
jected to a constant stress. The deflection tem- 
perature is usually reported for an imposed fiber 
stress of 264 psi though values are sometimes 
reported at 66 psi. Recommended maximum op- 
erating temperatures are usually set 10 to 20 F 
below the deflection temperature. 

With adequate support and a reduction of 
working pressure, however, higher operating tem- 
peratures have been successfully handled. This 
is especially true when the flow temperature does 
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not remain constant but varies cyclically with 
time so that the lowest flow temperatures are 
below maximum recommended values. 

The maximum temperatures at which thermo- 
plastics will perform satisfactorily range from 
120 to 250 F. This range has just recently been 
widened with the introduction of ABS II and 
chlorinated polyether piping. It is anticipated 
that further improvements in resins and the de- 
velopment of new polymers will extend this 
range even further. As noted earlier, the rein- 
forced thermosetting plastics and certain plastic 
lined steel piping have performed well at higher 
temperatures. 


Must Consider Thermal Expansion 


The thermal expansion coefficients of plastics 
range from 5 to 20 times that of steel. Because of 
this, it is essential that provision for expansion 
be made in design. Two factors tend to compen- 
sate for the high coefficient of expansion. One is 
the limited temperature range over which plastics 
can be applied. The other is the low moduli of 
elasticity’ which allow the piping to assume ex- 
pansion without inducing excessive stresses. The 
thermal stresses induced in restrained piping can 
be estimated by the following formula: 

= Ex aT 
where: 
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120 140 160 
Operating temperoture, F 


induced stress, psi 
modulus of elasticity, psi 
coefficient of thermal expansion, in. per 
deg F 
AT = change in temperature, F 
The modulus of elasticity given in Table 1, 
which is based upon short term tests, is of limited 
value in computing thermal stresses. Due to 
creep, the modulus of elasticity varies with time 
and temperature, and plastics designers have de- 
fined** a time dependent modulus of elasticity as 
follows: 
E, = initial stress /strain at time t 
E, = $./e¢. 
where: 
= time dependent modulus, psi 
= initial stress, psi 
= strain at time t, in. per in. 
Values of the time dependent modulus are calcu- 
lated from experimental creep data such as that 
given in Fig. 1. These values are then used to 
calculate the strain for any given combination of 
time and temperature. 


Low Thermal Conductivities 


The thermal conductivities of plastics are much 
lower than those of metals — about 1/300 of 
those for mild steel and 1/800 of that for stain- 
less steels. In some instances, this property may 
eliminate the need for insulation. 





Installation of Plastic Piping 


Thermoplastics lend themselves to a variety of 
fabrication techniques. They can be cut, sawed, 
threaded, machined, and bent with relative ease. 
This leads to quick assembly, economic installa- 
tion, and ease of maintenance and system revi- 
sion. Full lines of molded fittings, such as el- 
bows, tees, traps, reducers, couplings, and others 
are available for joining with any of the com- 
mercially available thermoplastic piping mate- 
rials by methods such as solvent cementing, 
threading, heat sealing, and hot air welding. 

All of the thermoplastic materials can be cut 
with either a hand or power hacksaw. Flexible 
polyethylene can be cut with a sharp knife. As 
square cuts are desirable, a mitre box should be 
used when cutting with a hand saw. 


How to Bend Plastic Pipe 


Bending may sometimes be used advantageous- 
ly in fabricating plastic piping systems. Bending 
of rigid thermoplastics can only be accomplished 
with the pipe heated to make it soft. The pipe 
must be heated uniformly to temperatures which 
vary with the material — 210 to 215 F is recom- 
mended for ABS I piping, and 250 to 275 F for 
PVC. Excessive temperature should be avoided 
and the bend made as quickly as possible so that 
the pipe is not weakened or deformed. 

Pipe to be bent is heated in an oven or by im- 
mersion in a hot oil bath. To prevent flattening 
during bending, the pipe should be filled with 
sand or other internal support. Bending is best 
controlled by forming the bend around a regular 
pipe bending form or a jig prepared for this pur- 
pose. The minimum radius to which the pipe 
should be bent is 5 to 6 pipe diameters. The ra- 
dius of the bend should be slightly less than the 
desired radius since there is a small amount of 
springback. The bend can be air cooled until it 
becomes rigid and then quickly cooled by im- 


mersion in water. 


Methods of Joining Pipe 


Several methods are used to join plastic piping 


systems. The method used varies to some extent 
with the plastic used. 

Polyethylene is commonly joined by means of 
insert fittings and clamps. This method works 
best with low density polyethylene which is soft 
and flexible. High density polyethylenes have 
been successfully joined with insert fittings 
though more difficulty would be expected in 
making tight joints this way because of the great- 
er stiffness of the pipe. 

A wide variety of insert fittings are available. 
In order to obtain a good seal these must be hard 
and they are commonly made of ABS polymer, 
nylon, and high impact styrene. Where chemicals 
are being handled, it is important that the chem- 
ical resistance of the fittings be at least equal to 
that of the pipe. 

The use of stainless steel hose clamps is gen- 
erally recommended to minimize corrosion of the 
clamps. These are especially desirable for buried 
polyethylene piping systems. 


Thread with Standard Machines 


Plastic piping can be threaded and this method 
of joining PVC and ABS was common when they 
were first introduced. Threaded connections are 
useful when the pipeline must be disassembled 
frequently for cleaning or inspection. Because 
plastics are notch sensitive threaded connections 
are recommended only for the larger pipe sched- 
ules (Schedule 80 and 120). The reduced cross 
section of threaded Schedule 40 pipe and the 
stress raising effect of the threads make it subject 
to impact failure when threaded. 

A wide variety of threaded fittings are avail- 
able for PVC, ABS, and chlorinated polyether 
pipe. Threaded fittings for PVC and ABS are 
available in sizes up to and including 4 in. and 
for chlorinated polyether in sizes through 2 in. 

Threads can be cut in pipe by machine or by 
hand with standard metal thread cutting tools 
to mate with the standard internal threads of 
molded fittings and valves. Soap solutions, water, 
or cutting oils can be used as thread cutting 
lubricants. Lubricant should be compatible with 
the material being threaded to avoid stress 
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cracking. Since plastics are relatively flexible, 
it is considered good practice to insert a 
long tapered plug in the pipe end during thread- 
ing to prevent crushing or rupturing of the pipe 
wall. During the threading operation the pipe 
should be protected from chuck or vise jaws by 
pads of leather and rubber, or by wrapping the 


pipe with canvas or emery paper 


Use Strap Wrench on Plastic Pipe 


When assembling a threaded joint, it should 
be started carefully and made hand tight. Addi- 
tional torque can be applied by means of a strap 
wrench. One turn beyond hand tight is recom- 
mended. Further tightening may split the shoul- 
ders** of the fittings or cause excessive stress in 
the joint. Standard pipe wrenches should be 
avoided as they will deform and scar the pipe 
surface. Standard thread compounds may be used 
where chemical resistance and product contami- 
nation are not a problem. When chemical re- 
sistance is required, tetrafluoroethylene resin 
based compounds or tapes are used. The latter 
serve both as lubricants and seals. Standard 
thread compounds may attack some of the plastic 
materials and manufacturer's recommendations 
should be followed. 

When threaded joints are made between plas- 
tic and metal piping, the differences in thermal 
expansion suggest the use of female plastic com- 
ponents and male metal components to insure 
leak tightness. Some manufacturers recom- 
mend the use of flanged connections or special 
adapters where the plastics join metal to insure 
leak free joints. 


Solvent Cemented Joints Common 


Solvent cemented joints using socket or slip- 
sleeve fittings are commonly used in PVC, ABS, 
and CAB piping systems. The other thermoplas- 
tics do not lend themselves to solvent cementing. 
The advantages of solvent cemented joints which 
have lead to their widespread use are the ease 
with which joints can be made, and greater 
assurance of strong and leak free joints. Addi- 
tionally, since the joint does not weaken the pipe 
as in the case of threads—strength is derated* 
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approximately 50 percent when threaded—a 
thinner wall section can be utilized for a given 
working pressure. This has lead to the develop- 
ment of SWP (solvent welded pipe) schedules 
in which wall thickness is based upon that re- 
quired to provide the same working pressure for 
all sizes of pipe in a given schedule. The major 
drawback of solvent cemented joints is that they 


cannot be disassembled 


Fit Important in Cemented Joints 


When making up a solvent cemented joint it 
is imperative that the fit of the joint between 
pipe and fitting be determined before cementing 
Experience has indicated’ that the optimum di- 
ametral gap (difference between inside diameter 
of fitting and outside diameter of pipe) should 
be about 0.020 to 0.025 in. However, good sol- 
vent cemented joints may be obtained with clear 
ances up to 0.040 in. On the other hand, 0.010 
in. is considered the maximum interference for 
a tight fit. When dry fitting shows an excessive 
gap, the fitting can be set aside and used on 
pipe that is slightly oversized 

Filled solvent cements provided for use with 
the various thermoplastics contain dissolved pipe 
material. These furnish higher body and void 
filling properties than the earlier unfilled ce 
ments. When making the joint, the surfaces to be 
mated should be cleaned** with a suitable solvent 
(methylethyl ketone, carbon tetrachloride) to 
assure deposition of a uniform coating of ce- 
ment. When this has dried, cement is applied 
quickly to the fitting and pipe. The pipe is then 
immediately inserted in the socket and given 
to 4 turn to further assure uniform distribution 
of the solvent in the joint and to dispel any 
entrapped air. 


Leave Cement Fillet on PVC Joints 


When the filled cements cure, the solvent 
evaporates and the dissolved piping material 
remains to fill the voids and assure a good bond 
With PVC piping, it is considered good practice 
to have a good fillet of cement at the entrance 
of the socket so that the shrinkage of the cement 
during drying does not cause voids and shrink" 
holes. With ABS and CAB piping the excess 





solvent is removed when the joint is made. 

Solvent cemented joints gain handling strength 
in 10 to 15 minutes, but require 24 to 48 hours 
to acquire full strength depending upon ambient 
conditions. Once cured, the strength will equal 
or exceed that of the pipe. While some engineers 
specify reinforcing with thermal seal back welds, 
these are not considered necessary. A seal weld 
applied by thermal welding does offer a means, 
however, of repairing a leaking solvent cemented 
joint. 


Thermal Welded Joints 


Thermal welding of socket joints in PVC, 
polyethylene, chlorinated polyether, and _poly- 
propylene piping systems can be accomplished 
effectively. However, this method of joining re- 
quires greater skill and training of the pipefitter 
than the other methods. Several organizations 
are conducting schools to train plastics welders. 
At present, however, some fabricators may not 
have experienced plastic welders. 

Welding is accomplished by heating the pip- 
ing and filler rod (it should be of the same 
material as the pipe) by means of a stream of 
hot gas. A more recent development for heat 
sealing of pipe and socket-type fittings employs 
electric heater elements which are used to si- 
multaneously bring the outside of the pipe and 
the inside of the socket fitting to the proper tem- 
perature for fusion of the mating surfaces. In 
either case, the temperature is critical and poor 
joints will result if the temperature is not main- 
tained within narrow limits. 

When using the hot gas welding technique, 
heated air can be used when welding PVC, but 
for the others an inert gas must be used to pre- 
vent oxidation and poor welds. In this regard, 
when welding polyethylene and polypropylene, 
oxidation products which occur immediately fol- 
lowing extrusion must be scraped away to assure 
satisfactory results. 


Flanged Joints Can Be Used 


Flanged joints are often used where lines must 
frequently be disassembled. Flanges are made to 
standard dimensions of 125 lb and 150 lb steel 


patterns to facilitate joining plastic and metallic 
piping systems by this means. Flanges are formed 
in small sizes by molding but are fabricated for 
the large sizes. They are available with both 
socket and threaded pipe-to-flange connections 
Flanged elbows and tees are available for PVC 
piping. 

Gaskets used in flange connections should be 
chemically resistant and flexible. Neoprene, 
tetrafluoroethylene, and rubber are commonly 
used gasket materials. The use of a torque 
wrench for tightening flange bolts is recom- 
mended to assure that the flange is evenly loaded. 
Because of creep, it may be necessary to period- 
ically check the loading of bolts in flanged joints 
to assure tight joints. 


How They Are Supported 


Because plastic pipe does not have the rigidity 
of metal pipe, it must be supported at more fre- 
quent intervals than metallic pipe. The distance 
between supports depends upon pipe diameter, 
the operating temperature, wall thickness, and 
the mechanical properties of the piping material. 
Recommended hanger spacing for Schedule 40 
and Schedule 80 PVC based upon information 
presented in manufacturer’s technical bulletins is 
given in Figs. 5 and 6. These values are recom- 
mended by The Society of Plastics Industry for 
materials with elastic moduli in the range of 
350,000 to 400,000 psi. Thus, they apply to ABS 
II polymers as well as to PVC. Similar charts 
are available for other piping materials. The 
charts are based on uninsulated pipes carrying 
fluids with specific gravities not exceeding 1.35. 
If the pipe is insulated, the spans should be de- 
creased by approximately 30 percent. 


Conventional Hangers Can Be Used 


Hangers should be designed so they do not 
clamp the pipe thereby restricting axial move- 
ment. Hangers which have been used successfully 
include clevis, strap, roll, ring, and angle types. 
Broad smooth support surfaces are recommended 
to avoid excessive stress and abrading of the 
pipe. Continuous supports should be considered 
when individual supports are economically pro- 


Heating, Piping & Air Conditioning, March 1961 





hibitive. Some engineers prefer continuous sup- 
port whenever the piping will operate close to 
its maximum permissible operating temperature 
and they are recommended whenever hazardous 
fluids are being carried. Angle irons hung with 
clevis hangers have been used successfully for 
continuous support. In some cases, investigation 
may reveal ready made continuous supports in 
the structure. It should be noted, however, that 
ambient temperatures must be taken into account 
and plastic piping should not be laid on steam 
piping or other high temperature surfaces. 


Support Valves Independently 


Axial thrust should be controlled by anchoring 
whenever it may impart undue stress to fittings. 
This is especially important at 90 deg turns and 
at branch connections. This is a more important 
consideration with threaded connections than it 
is with solvent cemented fittings as the latter are 
as strong as the pipe and can assume reasonable 
bending stresses. Metal compression hangers 
padded with compressible material are satisfac- 
tory for this service. Valves should be supported 
independently and laterally braced so that operat- 
ing torques do not impose a stress on the pipe 
line. In long runs of pipe, it has proven desir- 
able**® to anchor the run at the center to assure 
that thermal expansion is taken up equally at 
each end. 

Vertical runs should be spring hung and 
guided by means of rings or long U-bolts to 
restrict side movement of the riser to one 
plane. Where risers are long it may be necessary 
to support the riser with a saddle at the bottom. 


Must Take Care of Expansion 


It was noted in -an earlier section that the 
thermal coefficients of expansion of plastics are 
much larger than those for metal. While in most 
cases, sufficient flexibility arising from changes 
in direction exists to take care of expansion, it 
should be considered in design. If thermal ex- 
pansion is neglected, failure of the system is 
likely to result. For example, a PVC I line 100 
ft long installed at 75 F will expand approxi- 
mately 2 in. if its operating temperature is 135 F. 
Center restraint of the piping, as mentioned 
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5 HANGER SPACING for schedule 40 PVC piping de- 
creases with operating temperature as shown here. Spacings 
apply for fluids with specific gravities up to 1.35 and un- 
insulated pipes. When pipe is insulated, spans should be 
decreased by 30 percent. Data also applies to ABS II sched- 
ule 40 piping 
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6 HANGER SPACING for schedule 80 PVC piping 
shown above applies for same conditions as Fig. 5 


earlier, can help distribute the expansion uni- 
formly to both ends of a long run and, therefore, 
may eliminate the need for expansion joints. 





When expansion cannot be assumed by direc- 
tional changes several methods are available to 
take up the expansion. One is to intentionally 
provide directional changes where the deflections 
are small. Another is to fabricate an expansion 
loop by bending or by the use of pipe and el- 
bows. This is the preferred method when space 
is not critical. Socket-type fittings solvent ce- 
mented or heat sealed should be used. 

When space is not available for expansion 
loops, one of several commercially available 
expansion elements can be used. These include 
flexible tubing of other materials which meet 
requirements of chemical resistance and pres- 
sures, “O” ring slip joints, rubber and fluoro- 
carbon lined spools, fluorocarbon bellows, and 
swing joints. The choice will depend upon the 
service and the amount of deflection that must 
be absorbed. When using ‘‘O’’-ting slip joints of 
the piping material, considerable care must be 
taken to align the piping to avoid leaks. 

Installation at the mean operating tempera- 
ture will minimize the need for compensation. 
When this is not possible, the next best step is 
to adjust the compensating unit during installa- 
tion so that it will be at the neutral point when 
the mean temperature is reached. In determining 
the mean temperature of the piping for estimat- 


ing the compensation required, the effects of 
ambient temperature should be considered. These 
may establish the maximum deflections when 


the fluid is handled only intermittently. 


Make Provision for Water Hammer 


Lines which are subject to pressure rise due 


to sudden changes in velocity must be protected 
from water hammer. Shock pressures should not 
exceed twice the recommended working pressure 
of the pipe but provision should be made to 
avoid it. Surge chambers made of the piping 
material** have been fabricated from large diam- 
eter pipe of the same material as the pipeline to 
minimize the effects of water hammer. 


Underground Installation 


When installing thermoplastic piping under- 
ground, the primary concern is to prevent dam- 
age to the piping during the laying operation. 
The bottom of the ditch should be smooth and 
regular to avoid local bending stresses. A fill 
free of rocks is laid below the pipe. Piping can 
be assembled in sections above ground and low- 
ered into the trench. Solvent cemented joints or 
heat sealing for thermoplastics which cannot be 
cemented are preferred to assure leak free opera- 
tion. In some cases, a thermally applied seal 
weld is used to give added assurance of leak 
free operation. After the piping has been 
tested, a loose fill like that used on the bottom 
should be used to cover the piping. The pipe 
should be approximately at its operating pressure 
and temperature during the back filling opera- 
tion, if possible. This minimizes the possibility 
of deformation of the piping and damage due 
to expansion. 

Underground piping should be laid below the 
frost line. Compensation for thermal expansion 
is achieved by snaking the pipe from side to side 
in the trench. One cycle in each 40 ft or less is 
considered adequate. 


{The editors gratefully acknowledge the assistance of the many plastic pipe, valve, and fitting manu 


jacturers too mumerou 


providing technical data on the several types of thermoplastic 
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Sbecity SKI 


TYPE UV 


Designed for return of con- 
densate to the boiler or other 
points from all types of 
steam heating systems or 
process equipment. The UV 
pump features a NEW wide 
range of pump types, sizes, 
capacities and pressures. 
Pump can be installed with 
the receiver underground 
and the receiver cover plate 
flush with the floor. Manu- 
factured in both the single 
and duplex units. Pump unit 
is bronze fitted throughout. 


TYPE CCVS 


High pump efficiency with a 
minimum motor size ... the 
CCVS vertical pump features 
close-coupled design and 
mechanical shaft-seal. Com- 
plete pump and motor unit 
is bolted to receiver. Manu- 
factured in both single and 
duplex units, pump can be 
installed on floor level or in pit. There are three new single 
units and two duplex units offering a choice of two float switch- 
es or automatic alternator in the duplex units. 
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Mr. Paul E. Grunau, center, talking over an installation problem with Mr. Morton R. Spence, left, of Rundle-Spence, National 
Tube Distributor, and Mr. Leslie Smith, National Tube’s representative in Milwaukee. This type of round-table discussion 
indicates the close relationship between contractor, National Tube Distributor and National Tube. 


“We had only 14 hours 

to repair a cooling system 
and save $100,000 

in perishable foods— 


our National Tube Distributor 
helped us finish the job 
in 12 hours,” 


says Mr. Paul E. Grunau, Secretary-Treasurer, Paul J. Grunau Company, 
Mechanical Contractors, Milwaukee, Wisconsin 


“We got this emergency job late at night,’’ says Mr. Grunau. 
“Yet, our National Tube Distributor, the Rundle-Spence Company, 
gave us immediate service. But our National Tube Distributor 

is always ready for critical situations. He keeps two trucks 

on a stand-by basis, and there’s a four-man crew on 15-minute 
call seven days a week. 


“‘Rundle-Spence offers expert engineering and technical 
advice, constantly feeds us new product information, and is a 
single, complete source of steel tubular products. We also 
know that our National Tube Distributor has a wide range of 
available pipe sizes— 14-inch to 24-inches. We've standardized 
on National Tube products for all piping installations, because 
they're the finest tubular products in the world.”’ 


Why don’t you combine the fast, dependable service and 
technical assistance of a National Tube Distributor with 
USS National Steel Pipe? The next time you need top-quality 
steel pipe for plumbing, heating, power or air-conditioning 
applications, see your local National Tube Distributor. 





USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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EQUIPMENT DEVELOPMENTS 


Product May Be a Unit Heater, 
Central or Duct Furnace 


“OG4” series for use as a central 
furnace, unit heater with directional 
discharge nozzles, or duct furnace 
with provision for industrial cooling. 
Can be installed for upflow, down- 
flow, or horizontal delivery. Uses 
either oil, gas, or gas-oil, burned in a 
single burner. Belt-driven induced 
and forced draft blowers mounted on 
one shaft with air cooled bearings, 
powered by a 3) 
Heating output 
from 280,000 to 1,000,000 Btu per 


hp ball-bearing 
motor. capacities 
hr. Cooling capacities from 15 to 30 
tons Lennox Industries Ince.., 


Varshalltown. la. 


Air Handling Unit Supplies, 
Exhausts Simultaneously 


A single impeller, package type 
unit provides both supply and exhaust 
simultaneously. For temperatures to 
200 F and for gases and fumes. Fan 
wheel of cast aluminum. Bulletin 552 
sent on request. Clarage Fan Co.. 
One Clarage Place. Kalamazoo, Mich. 


Three Pass Packaged Boilers 
With 30 to 300 Hp Capacity 


Fully automatic units available to 
fire gas, oil, or gas-oil. Controlled air 
atomized firing with viscosity valve 


Heating, Piping & Air Conditioning, 


control system, dual pump, and 
reservoir assure constant fuel deli- 
very regardless of oil temperature ot 
viscosity. Enclosed control cabinet 
contains complete pre-wired opera- 
ting and programming type flame 
safe-guard controls and circuit break 
ers. Units factory assembled and test 
fired. Ray Oil Burner Co., 1301 


San Jose Ave., San Francisco 12. 


A-C Motors Feature Round 
Stator in Square Frame 


Units available from 125 through 
100 hp have round stators in square 
frames. Air intakes cover each end 
of motor with exhausts located on the 


sides. Class B insulation standard on 


“Duty Master D-5000.” Cast iron 
drip-proof enclosure with splash-proof 
enclosures available. Line voltages of 
220, 440, or 550 available for 3600, 
1800, 1200, and 900 rpm operation. 

Reliance Electric and Engineering 
Co., 24701 Euclid Ave., Cleveland 17. 


Hermetic Centrifugal Compressor 
With 2000 Ton Cooling Capacity 


Firm’s line of hermetic centrifugal 
compressors available in 51 combina- 
tions with six compressor sizes pro- 
ducing cooling capacities from 90 to 
2000 tons. 


ing Co., Div. of Carrier Corp., Carrier 


Carrier Air Condition- 


Parkway. Syracuse 1, N.Y. 





directly for more details. 


@ Who's What . 





INFORMATION on capacities, dimensions, applications, and special fea- 
tures in each EQUIPMENT DEVELOPMENT item is presented in accordance 
with material furnished by the manufacturers, who may be contacted 


Other Departments . . . 


@ Recent Trade Literature... . . 206 


@ We Hear That. . 
@ Meetings and Conventions. . . . 244 
@ New Books and Reports .... 248 
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LUXURY APARTMENTS SECURE YEAR-ROUND HEATING 
COMFORT WITH EASILY INSTALLED WEATHER- 
COMPENSATING SARCOTHERM HEATING CONTROL SYSTEM 


This is the Diplomat, a prestige address in Long 
Island’s Forest Hills. Its Sarcotherm Weather-Com- 
pensating Heating Control System provides tenants 
with comfortable temperatures throughout the heating 
season, regardless of outside weather. In projects like 
this, perfection must extend to every area of living 
comfort, and Sarcotherm systems assure the necessary 
accuracy and reliability, with no installation problems. 

Precisely calculated valve orifices, with plates brazed 
in at the factory, insure proper distribution of sub 
atmospheric steam, even in mild weather. Sarcotherm 
Continuous Flow Modulating Steam Control Valves, 
factory-calibrated, meter steam to provide proper heat 
by reacting not only to outside temperatures, but to 
changes in wind velocity and solar radiation. The com- 
plete programming operation is handled by a Master 


Control Panel which automatically regulates cycles for 
daytime and nighttime operation and quick morning 
heat-up. 

The Diplomat control system was easy to install 
rapidly, for several good reasons. Sarcotherm supplied 
custom-made detailed drawings, tagged every com- 
ponent, and keyed every part to the drawings. Sarco- 
therm engineers provided supervision throughout the 
job and made final system adjustment through start-up. 

When you call in Sarcotherm on any major heating 
control problem, you get a custom-planned solution 
based on wide ranging experience. Sarcotherm takes 
undivided responsibility for quality components inte- 
grated into a reliable control system. It will pay you 
to deal with Sarcotherm. First step: Write for com- 
plete literature. 5790 


FOR COMPLETE CONTROL SYSTEM CATALOG write Sarcotherm Controls, Inc., 635 Madison Avenue, New York 22, N.Y. 


SARCOTHERM-CONTROLS, INC., 
AN AFFILIATE OF SARCO COMPANY, INC 

635 MADISON AVENUE, NEW YORK 22, N. Y 
PLANT: BETHLEHEM, PA 
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EQUIPMENT DEVELOPMENTS 


Continued 





Variable Speed Drives for 
Fractional to 1 Hp Service 


“Type 5 VA” offers speed ratios 
up to 10:1, from 4 to 10,000 rpm. 
Available in 14, 43, 14, 34, and 
] hp. Hand operated by a fluted 
knob, with speed drift prevented by 
a positive anti-creep device. Can be 
mounted upright, horizontal, shaft- 
up, shaft-down, on walls, ceilings, on 
or in machines. — U.S. Electric 
Votors Inc., P.O. Box 2058 Terminal 


{nnex, Los Angeles 54. 





Vacuum Recorder Offered 
In Miniature Size 


Vacuum recorder 35% in. wide 
5° in. high for bench, desk, or panel 
mounted installations. Pressure 
ranges of 0 to 1000 micron Hg and 
0 to 20 mm Hg available. All gage 
tubes interchangable without read- 
justment or recalibration and incor- 
porate full temperature compensa- 
tion. Operation from 115 v a-c, 60 
cycle line. Scales calibrated in abso- 
lute pressure units. Specification 
Sheet No. 322 sent on request. 
Hastings-Raydist, Inc., Hampton, Va. 


Centrifugal Fan Series 
For Electronic Cooling 


Single inlet, single wheel units for 
cooling and pressuring requirements 
in the electronic and control fields. 
Scroll widths range from 37% to 914 


in; air deliveries from 45 to 325 


cfm over a WwW ide pressu re range. 
Variety of special mounting brackets 
and filter cabinets available. — Pro- 


SOME DOLETS 


cut corners 
Safely... 


ON ALL 90° BRANCH 
PIPE CONNECTIONS 


Competitive economic times 
like these make cost cutting 
mandatory. Reduce piping 
costs by using Weldolets 
instead of welding tees for 
all full size and reducing 
branch connections. 
Contractors and owners are 


saving thousands of dollars 
on piping jobs by switching tl 

to Weldolets. Are you? also exclusive manufacturers of 
WELDOLETS® 
THREDOLETS® 
SOCKOLETS® 
ELBOLETS® 
BRAZOLETS® 
SWEEPOLETS® 


CARBON STEEL 
STAINLESS 
ALLOY 


Write for information. 


pellair Div., Robbins & Myers, Inc., BONNEY, ee 
1345 Lagonda Ave., Springfield, O. | SO Ge ME AND TOOL WORKS, ALLENTOWN, PA. 
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Mr. George Stewart, mechanical contractor for 
Jane Addams Elementary School, Melrose Park, Illinois, say 


‘‘Honeywell stayed on to 


Jane Addams job to our 

















Mr. George Stewart, in the equipment room at Jane Addams Ele 
mentary School. The Honeywell panel behind him enables the building 
engineer to check the entire pneumatic control system. 
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check out the 


complete satisfaction” 








JANI ADDAMS ELEMENTARY SCHOOL 

Architect-Engineer: Kefer & Cronin, Chicago 

Mechanical Engineer: Albert W. Marshall, Chicago 

General Contractor: Louts Macro Co., Melrose Park, Illinois 
Mechanical Contractor: Tropf Heating Co., Broadview, Ulinois 


At Jane Addams Elementary School, Honeywell servicemen 
stayed on the job long after the building was completed 
to make sure the temperature control installation operated perfectly 


‘Honeywell really came through for us on the Jane Addams job,” says 
Mr. Stewart. ‘They saw that the temperature control equipment was 
delivered on time and installed on time. They turned in clear shop 
drawings of the temperature control system. They gave us good 
supervision during installation, then stayed on to thoroughly check 
out the system to make sure it worked well under actual school con- 
ditions.”’ 

At Jane Addams Elementary School, Honeywell installed Pneumatic 
Round thermostats on the wall of every classroom. On the wall, they 
feel temperature in the classrooms the way students do. And they are 
also more convenient to read and adjust to offset varying effects of 
weather, occupancy and student activities. 

You can depend on Honeywell to help you do a quality job. Fine 
controls, accurate specifications, prompt delivery and supervised in- 
stallations are assured with Honeywell on your team. And only Honey- 
well gives you a choice of all three types of control systems—pneu- 
matic, electric and electronic. For further information, call your nearby 
Honeywell office. Or write Honeywell, Dept. AC-3-32, Minneapolis 
8, Minnesota. Sales and Service offices in all principal cities of the world. 


This is the Honeywell Round, the world’s most 
popular thermostat. It enables teachers to adjust 


Honeywell temperatures to fit specific learning activities. 
1H) Fiat on Coutiol 


SINCE 18665 
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FLEXIBLE METAL HOSE <« TUBING 


HEAT RESISTANCE + PRESSURE RESISTANCE 
+ CORROSION RESISTANCE * FLEXIBILITY 


ALLIED . . . your COMPLETE source for products and services designed to 
solve every pipeline flexation problem. 


@ Absorb and isolate vibration. @ Take up slight pipeline misalignment. 


@ Reduce noise. 
ec te for exp 


r 


and contraction. 


ALLFLEX 


FLEXIBLE PIPE CONNECTORS 


ALLFLEX mn — 


VIBRATAMERS 


ALL STANDARD PIPE SIZES 


thru 16” in Stainless Steel 
8” in Bronze 
4” in Monel 
with Threaded, Flanged, 
Tube, or Pipe ends. 


@ Minimize unbalance and excessive wear. 





@ Reduce maintenance time and cost. 


Standard, stock units for TODAY 
shipment... Custom engineered 

units for shipment “TOMORROW” ... 
to solve your pipeline motion problem. 


UE 


ALLFLEX “CVT” 
COPPER TUBE 
VIBRATAMERS 


Write, wire, phone 
today for your 
ALLFLEX 
DATALOG 
and the name 
and address of 
your nearest 
ALLIED 
FLEXOLOGIST 


.. specifically designed to absorb 
continuous vibration under 
extreme conditions ...made 
of special tin bronze alloy. 
ALL SIZES—%4" thru 8” 
IMMEDIATE DELIVERY FROM STOCK 


Heating, Airconditioning & Piping Division 


Af LLIED METAL HOSE CoO. 


3745 Ninth Street, Long Island City 1, N.Y. @ N.Y.C. Phone: 212-St 4-5173 


EQUIPMENT DEVELOPMENTS 


Continued 





Strainers Feature 
Heavy Design 


“Y” strainers suitable for all steam, 
water, air, oil, or gas applications to 
protect traps, regulators, meters, etc. 
from dirt, scale, pipe cuttings, and 
other foreign material. Available in 
14 through 3 in. in semi-steel; 3¢ 
through 2 in. in ductile iron or cast 
steel; 114 through 2 in. in bronze on 
stainless steel. Also, block steel angle 
strainer for service to 1500 psig at 
850 F. cold pressures to 3500 psi 
w.o.g. in carbon steel. Connecting 
pipe sizes 14 to 3 in. Bulletin 17] 
sent on request. WcAlear Manu 
facturing Co., 1901 S. Western Ave.. 


Chicago 8. 





Duct Sealant Adhesive 
For Permanent Service 


“Permacel EZ-4719” for per- 
manently sealing all types of sheet 
metal flanges and seams in high ve- 
locity heating and air conditioning 
systems and to seal off screw and 
rivet head attachments. Oil and water 
resistant adhesive bonds to both gal- 
vanized and aluminum sheet metal 
ducting. Once cured, will flex with 
expansion and contraction. Per- 


macel, New Brunswick, N.J. 





A-C Welders Feature 
Movable Coil Design 


“S” series has 300 and 500 amp 
units with movable coil design. Fea- 
tures silicon steel cores, 80 v open 
circuit, Class B insulated copper coils, 
and dead front construction. Miller 


Electric Mfg. Co., Appleton, Wis. 
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EQUIPMENT DEVELOPMENTS 


Continued 





Hot Water Converters In 
114 Models, 2, 4-Pass Design 


“NiaWel” units for space heating 
service available for steam inlet pres- 
sures of 0, 2, 5, 10, or 15 psi and 
temperature ranges of 160 to 180, 180 
to 200, 190 to 210, or 200 to 220 F. 
Standard shells, flanges, nozzles, 
drains, tube supports, and cradles of 
welded, flange steel construction. Bul- 
letin 71 sent on request. Niagara 
Weldments Inc., 55 Portage Rd., Ni- 
agara Falls, N.Y. 


Butterfly and Ball Valves 
In Various Sizes, Types 


Butterfly valves available in sizes 
from 2 to 18 in. rated at 150 psi 
water gage. Cast iron bodies nick- 
el-plated, with stainless steel trim and 
rubber linings. Adapter flanges for 
elements available for screwed, 
welded, flanged, or grooved installa- 
tions. Ball valves available in bronze 
body. screwed ends, sizes 1 y lo 2 in.., 
with “Teflon” or Buna-N seats and 
seals. Lunkenheimer Co., P.O. Box 


360. Annex Station. Cincinnati 14. 


Infrared Lamps for 
High Temperature Service 


“T3” infrared quartz heat lamps 
contain a red filter to eliminate over 
99 percent of produced light. Firm’s 
quartz line will comprise 12 types of 
lamps ranging from 375 to 3800 w, in 
lengths from 5 to 41 in., in addition 
to the red lamps. Normal life ex- 
pectancy of lamps in excess of 5000 
hr. — Westinghouse Electric Corp., 
Lamp Div., Bloomfield, N.Y. 


FLEXIBLE METAL HOSE & TUBING 


HEAT RESISTANCE + PRESSURE RESISTANCE 
+ CORROSION RESISTANCE * FLEXIBILITY 


e Absorb expansion e Continuous flexing 
e Reciprocating motion 


ae @ Loading hose, and all 
¢ Correct misalignment extreme bending and 


e Compensate offset motion flexing applications. 


e Isolate vibration 


ALLIED’S wide range of IN-STOCK standard flexible metal hose 
connectors will solve your pipeline-motion problems FAST. 


ALLFLEX 


“MINH” FLEXIBLE METAL 
HOSE CONNECTORS 


STAINLESS STEEL ¢ BRONZE ¢ MONEL 
SAME DAY SHIPMENT on ALL THESE STOCK SIZES: 

V4" Ym" Vo" Ya" 1" 14" 1Y2" 2” 2V2" 3” 4” 

EACH IN ALL THESE STOCK LENGTHS: 

12” 18” 24” 30” 36” 48” 60” 6 ft. 8 ft. 10 ft. 12 ft. 15 ft. 


“TOMORROW” shipment ALLFLEX 


of any length, with any 
end fitting connection. DIESEL 


S/S to 16”, Bronze to 8”, 


Monel to 4”. HOSE 


e STAINLESS 
STEEL 

@ CARBON STEEL 
Tames Vibration and 


ALLFLEX Compensates for 


i; expansion 

EXPAN SION on EXHAUST and 
AIR INTAKE LINES 
4 SIZES: Thru 16” 


CONFORM TO 
GOVT. SPEC. MIL-H-19034 


Absorb pipeline expan- 

sion @ Installed at right ; 

angles to direction of 7 All Allfiex products available 
movement @ Custom en- } with all standard or special 
gineered to solve your couplings and flanged end con- 
specific problem ° For nections. Write, wire, phone to- 
pipelines thru 16” size @ day for your ALLFLEX DATALOG 
Temperatures to 1200 F. and name and address of your 

nearest ALLIED FLEXOLOGIST. 


Heating, Airconditioning & Piping Division 


MX LLIED METAL HOSE Co. 


3745 Ninth Street, Long Island City 1, N. Y. e N.Y.C. Phone: 212-ST 4-5173 
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Profit by...) CONTROLLED 
PERFORMANCE 
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TURBINE TYPE 


APCO PUMPS 


@ PROVEN DEPENDABILITY @ SELECTED COMPONENTS 

@ CALCULATED CAPACITIES @ MINIMIZED WEAR 

@ RUGGED CONSTRUCTION @ SERVICE FLEXIBILITY 

@ HIGHEST QUALITY CONTROL @ PRESSURES TO 400 P.S.I. 

@ APPLICATION ANALYSIS @ CAPACITIES TO 150 G.P.M. 


Ruggedness of construction and simplicity of design of APCO tur- 
bine type pumps combine to provide longer life, high efficiency, and 
minimized down time. This means more for your “pump operating 
dollar.”” With APCO steep impeller characteristics there is little ca- 
pacity change under fluctuating head conditions. Select from the 
1001” types, sizes, and capacities oop AURORA pumps to obtain 


the one specifically designed to fit your needs. 


APCO turbine type pumps are most frequently used for: Boiler 
Feed, Condensate Return, Fresh Water Service, Brine Service, Ice 
Water Circulation, Filter Service, LPG Service, Transfer Service, 
Caustic Liquid Handling, Sprinkler Service, Spraying Service, 
Water Treatment, Booster Service, and High Temperature Service. 


WRITE TODAY FOR NEW BULLETIN S-111 


AURORN AURORA PUMP pwision 
Hways.} THE NEW YORK AIR BRAKE Samoan’ (7) 
IMP 650 LOUCKS STREET ° AURORA - ILLINOIS 





LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK | 


EQUIPMENT DEVELOPMENTS 


Continued 





Welding Caps for 
Fabricating Pressure Vessels 


Stainless steel and aluminum weld- 
ing caps for use in fabricating vessels 
for pressure application. Ellipsoidal 
in shape with straight tangent, units 
require only butt-welding to straight 
cut pipe to conform to ASM specifica- 
tions. Pressure rating corresponds to 
that of pipe schedule. Units available 
in Schedules 5S. 10S, 40S. 80S. and 
double X heavy. Bulletin 416 sent on 
request. Flowline Corp... Neu 
Castle. Pa. 





Lagging Adhesive Withstands 
Temperatures Over 200 F 


Adhesive water based, non-inflam 
mable, non-toxic, vermin-proof, with 
a low freezing point. Produces a 
water-proof and steam resistant dried 
film. Can be applied by brush, dip, 
or spray methods. Literature sent on 
request. St. Clair Rubber Co., 107 
Clifford, Detroit 26. 





Recording, Indicating Controllers 
Completely Self-Contained 


Round chart recording and indi- 
cating controllers. self contained, re- 
quire external sensing device only. 
Null-balancing instruments for the 
measurement, indication, control, and 
permanent recording of temperatures. 
Bold-figured 32 in. scale is station- 
ary: set point and control point move. 
Units give 0.5 percent accuracy for 
all scale spans in pyrometric range. 
Zener Diode assures continuous stand- 
ardization. Barber-Colman Co.., 


1701 Rock St., Rockford, lil. 
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HOW TO INSTALL 

A BOILER INA 
PENTHOUSE... 
WITHOUT A DERRICK! 


It’s no trick at all with a Weil-McLain cast iron sec- 
tional boiler—either gas or oil fired. In penthouse in- 
stallations, the sections can be brought up in the 
personnel hoist...no need to rig a derrick. 


Both in new construction and in replacement work, 
the sectional construction of Weil-McLain Boilers is a 
distinct and valuable feature. The work on a new 
building need not be held up waiting for the arrival of 
the boiler...nor must the boiler be installed before the 
building is completed, subjecting it to weather, con- 
struction damage or vandalism. 


If a boiler is to be completely replaced, a 
Weil-McLain cast iron boiler can be moved in through 
an ordinary door, section by section. If additional 
capacity is required, a second boiler can be installed 
to supplement the original boiler. Or, additional sec- 
tions can be added to the present boiler. Weil-McLain 
Boilers are assembled with short draw rods, a feature 
which simplifies erection and assures freedom from 
stresses and strains. 








For detailed information on Weil-McLain Oil Boilers, 
see Engineers’ Product File or Sweet’s Architectural 
File. For current Gas Boiler data, send for Bulletin 
C-297. 

WEIL-McLAIN BOILERS FOR COMMERCIAL 

AND INDUSTRIAL HEATING SYSTEMS 














FOR GAS FOR OIL 
Capacities to Capacities to 
3,354,000 BTU/hr. 2,942,500 BTU/hr. 


WEIL-McLAIN 


CAST IRON BOILERS 


Address literature requests to Dept. AA-31 


WEIL-McLAIN COMPANY,inc. + DEPT. AA-31 + MICHIGAN CITY, INDIANA 
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New from LENNOX Ne 


factory co 


ws 


on 
a 


cooling 


...USIng Airect-fired heaters as your basic units 





¥ 


LENNOX DIRECT-FIRED SPACE 
HEATER—THE BASIC UNIT 


Here’s the unit you start with—the highly efficient 
Lennox OG4 industrial heater (gas, oil or combination). 
Absolute simplicity of design allows this stainless and 
aluminized steel unit to be applied in an upright, in- 
verted or horizontal position. It can be installed for 
heating and ventilating needs now, with cooling easily 
added at a later date. Or, if you prefer, include the 


cooling coil in the initial installation. 











ADD LENNOX COOLING COIL FOR 
YEAR "ROUND PLANT COMFORT 


Here you see how the cooling section (a), filter section (b) 
and mixing damper for outdoor air and return air (c), 
combine with the OG4 heater to provide year ’round 
cooling, heating and ventilating. The mixing damper can 
be controlled manually or automatically. Never before 
has an all-purpose line incorporated such versatility, 
ease of installation and maintenance, together with 
extreme efficiency and adaptability to widely varying 
heating, cooling and ventilating requirements. 


For further information and a Lennox cooling survey (at no obligation), write LENNOX, 618 S.42th Ave., Marshalitown, lowa, 





...increases 
factory production 
up to 28% 


Air conditioning is justified 
if it only increases production 
1”%% to 3% 


The benefits gained from factory cooling can, in most 
cases, make it a necessity. No one would expect em- 
ployees to work in a cold building during the winter, 
so how can they be expected to work at full capacity in 
a hot one during summer? Once the advantages are 
weighed, factory cooling usually gains an overwhelming 
vote of approval from management. And, once you 
compare Lennox equipment with any other line, you'll 
see the reasons for the big switch to Lennox in industrial 
heating, cooling and ventilating. 


MANY WAYS TO APPLY 
a Combined here are a 
Lennox down-fio OG4 cen- 
tral furnace, a cooling sec- 
tion, a filter section and a 
mixing damper for return 
and fresh air. The unit 
feeds a distribution per- 
imeter loop buried in the 
concrete floor. 





In this factory the OG4 has been combined with an 
evaporator section, filter section and damper for 
return and fresh air. It is suspended and has a service 
platform. This package closely controls temperature, 
humidity and make-up air all year. 


Dont be satistied with less than 


LENNOX 


HEATS - COOLS - TREATS AND MOVES AIR 
cae oa 


IN HOMES IN CHURCHES IN SCHOOLS N BUSINESS IN INDUSTRY 


LENNOX INDUSTRIES IN FOUNOE 1895 MARSHALLTOWN AND DES MOINES, (OWA; COLUMBUS, OHIO, 
SYRACUSE, NEW YORK. DECATUR, GEORGIA; FT. WORTH, TEXAS, SALT LAKE CITY, UTAH; LOS ANGELES, CALI 
FORNIA LENNOX IN TRIE (CANADA) LT TORONT MONTREAL ALGARY, VANCOUVER, WINNIPEG 
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EQUIPMENT DEVELOPMENTS 


Continued 





Deaerator Eliminates Entrained Air, 
Serves as an Expansion Tank 


Tank installed in main on supply side of boiler with 
all heated boiler water passing through it on way to 
heating units. Entrained air and boiler vapors released 
by system of strategically placed baffles and trapped 
in tank. By feeding make-up water into tank, entrained 
air immediately trapped. Tank serves as only air- 
eliminating device required on series-loop baseboard 
systems, as well as an expansion tank and tempering 
device on circulator start. General Automatic Prod- 


ucts Corp., 2300 Sinclair Lane, Baltimore 13. 





Bimetal Disc Thermostat Has 
8 Deg Maximum Differential 


Units have range of calibration between 125 to 180 
F. Calibration factory preset and non-adjustable. Type 
“11T.” SPST or SPDT, listed at 25 amp resistive, or 
1 hp inductive, at 120/240 v a-c. Surface airstream or 
water-tight mountings. Enclosed or exposed bimetal 
discs. Terminals available include inclined blade. ver- 
tical blade, and screw terminals. Therm-O-Disc, 


Inc., Mansfield, O. 





Double Scroll Centrifugal Fans 
Equipped with Double-End Motors 


Units have air deliveries ranging from 200 to 400 
cfm at moderate pressures. Special mounting brackets 
and filter cabinets available for adapting units to exist- 
Propellair Div., Robbins & 
Myers, Inc., Springfield, O. 


ing cabinet designs. - 





Metal Chimney May Be Used for 
Equipment Burning All Fuels 


Unit consists of three concentric metal walls, with 
air separation. Has a 7 in. inner flue of stainless steel. 
Suitable for equipment burning solid, liquid, or gas 
fuel. Three painted metal housings available. — Dura- 
Vent Corp., 2525 El Camino Real, Redwood City, 
Calif. 





Here’s why any EQUIPMENT DEVELOPMENTS 
powder-actuated tool Two-Way Radio for 


On-The-Job Communication 


works better with ein 


operates on any of 23 channels. Fea 


Remington Loads and Studs = + ss: seco: wn 


plug in crystals. All metal die-cast 








case 17g X 6 X 7 in. Squelch con- 
trol, noise limiter, and push-to-talk 
Scientifically graded Remington Power Loads microphone with a 3 ft cord included. 
Unit operates on 115 a-c with con- 


Exclusive offer precise, uniform charges . . . have strong, 
12, 24, or 32 


“Kleanbore’ non-rusting brass cases. Exclusive “‘Kleanbore” verter available for 6, 
Primin : . rath wade 
. priming mixture protects bore of tool because v d-e operation. Operating power no 


it does not cause rust or corrosion. No need to more than car dome light. — Osborne 
Electronic Sales Corp., 13] S. Cren- 


shaw Blvd., Hawthorne, Cali}. 


22 caliber Z 
Power Load’ clean barrel after every job! These quality Power 


Ktwice actual Loads are subjected to multiple inspection dur- 
ing manufacture, are backed by Remington — 
a name well known to American sportsmen. No 
matter what powder-actuated tool you use, it 
will work better with Remington Power Loads! 





Green Uniform performance and penetration are as- 


“Power-Guide” . . ” ds 
sured with precision-made 4" and ¥%"’ diameter 


Remington Studs. These high-strength studs are Vibration Isolation Pad Made 
made with special molybdenum steel. Specify Of High Density Glass Fibers 
ae Remington Studs with exclusive green ‘‘Power- 
drained edad Guide”’ heads .. . for uniform performance and Kinetic pads isolate vibration and 
size) straight-driving penetration. Over 60 “job- eliminate lagging equipment to floor. 
rated’’ Studs to choose from — your assurance of Furnished in 18 8 X \% in. 
a Remington ‘‘Power-Guide”’ Stud to fit every sheets, pre-scored at 2 in. intervals 
fastening application. for easier job-site cutting. Product 
will not creep. Consolidated Kinet- 
Remington know-how insures the quality of its Studs ics Corp., 1065 Dublin Road, Colum- 
and Power Loads. No other company can offer the back- bus 12, O. 
ground of experience gained through 
the manufacture of billions of these 
units. When you order studs and loads, 
you'll get better performance if you 
specify Remington—maker of the most 
versatile fastening tool ever designed 
(right). We’ll gladly send valuable free 





booklets about Remington Power "it Ball Valves Offered in 
Loads, Studs and fastening tools. Mail ' Combinations of Metals 


the coupon today! 
Ball valves with Navy G bronze o1 


Remington semi-steel cast bodies; or brass. steel, 
Model 455A ) 5 
Stud Driver 


and 303 or 316 stainless steel ba 
stock bodies. Offered with “Teflon” 
MPAS1 seats and seals, with other materials 


bd ; : 
Remington Arms Company, Inc., Bridgeport 2, Conn to be available. Sizes range from 1, 
Please send—without obligation —catalogs on Reming- . ° - 
to 214 in. for pressures up to 400 psi 


ton Contractor & Industria] Tools checked 


OStud Drivers OAir Tools OChain Saws water. oil. or gas. and temperatures 
OConcrete Vibrators (Flexible Shaft Machines - : ' o e 

to 450 F. Reference Book 39, Section 
Name a 


al Compan 5 sent on request. Homestead 
Remington Arms Company, Inc., Bridgeport 2, Conn. , , —_ Ly a , “a 
IN CANADA: Remington Arms of Canada Limited Address Valve Manufacturing Co., Coraopolis, 
36 Queen Elizabeth Bivd., Toronto 18, Ont a Pa. 
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Lubricate in 1970 


That’s right. If you put the TACO General Purpose 
Pump into operation today, you can forget about lubri- 
cating it until 1970! Actually the motor is permanently 
lubricated, but we recommend re-packing the bearings 
every ten years. No other parts of this rugged pump 
require lubrication! Freedom from lubrication worries is 
just one of many reasons why the TACO General Purpose 
Pump is ideal for use in air conditioning systems, com- 
mercial installations, laundry equipment, swimming 
pools, and hundreds of other applications. Design has 
been so simplified that any servicing necessary can be 
done in the field, with tools ordinarily carried by all serv- 
ice men. Compact and lightweight, the TACO General 
Purpose Pump saves installation time too. And its de- 
pendable performance saves costly “call backs” In short, 
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it provides a better all around return for your investment. 
Get complete specifications now. All products in the 
complete TACO Line are “efficiency engineered” to pro- 
vide maximum performance and economy in all your in- 
stallations. Write Taco HEATERS, INCORPORATED, 
1160 Cranston Street, Cranston 9, Rhode Island. 


TACO, 


SERVING THE HYDRONIC INDUSTRY SINCE 1920 
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Yes, Dart Unions fit tighter and last longer because their two bronze 
seats are precision ground to a true ball joint. You get a drop-tight 
connection without straining arm, wrench or union. What’s more, 
a Dart uncouples just as easily. Ask your supplier. 
‘ 
QUICK FACTS 

e Extra wide bronze seats resist pitting and corrosion. 
e@ Nut and body of air-refined, high test malleable iron are practically 

unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.!. 


GENERAL sim ellaetelal 4 COMPANY 


SALES 393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


AGENT BRANCHES: NEW YORK 3 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 





| 
| 
| 





EQUIPMENT DEVELOPMENTS 


Continued 





Leak-Proof, Canned Pumps 
With Automatic Thrust Balance 


Leak-proof, canned units “Series 
G” combine automatic thrust balance 
design with larger bearings and bear- 
ing surfaces for increased longevity. 
Motor life extended by an oil filled 
stator cavity that dissipates heat from 
motor windings. Chempump Div., 
Fostoria Corp., Huntingdon Valley, 


Pa. 





Year Around Air Conditioner 
For Under Window Installation 


Units combine a convector radiator 
and a through-the-wall air condi- 
tioner in one cabinet. Seventeen 
chassis, with cooling capacities from 
6000 to 13,500 Btu per hr operation 
on all types of current. Heating ele- 
ment has aluminum fins with die- 
formed collars bonded to internally 
expanded 1% in. copper tubing. Units 
fit under standard windows and pro- 
ject 8 in. into room. Convector 
cabinet and radiator can be installed 
alone, with future provision for air 
conditioning installation. — Fedders 
Corp., 58-01 Grand Ave., Maspeth 
78, N.Y. 





8-Gage Portable Nibbler 
Develops Two-Ton Pressure 


Unit operates on a punch-and-die 
principle, operating at 1000 strokes 
per min, no load; 600 spm at rated 
load. Cuts mild steel up to 8-gage on 
a production basis; stainless and 
monel of lighter gages; copper up to 
3/61 in. Unit weighs 16144 lb. — 
Black & Decker, Towson 4, Md. 
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SEALMASTER Ball Bearing Units give a decided quality advan- 
tage at no premium in price. Exclusive SEALMASTER engineer- 


ing features are designed to provide years of efficient 4a 
performance. SEALMASTER'’S diversified lines of bearing units => 


| 


enables you to meet all types of bearing applications and 
specific mounting arrangements. Whatever your bearing 


Normal-Standard-Medium Duty Standard-Medium Duty 
t t | 
requirements may be, with regard to quality, performance, PILLOW BLOCKS FLANGE UNITS 


load or economy, you'll find SEALMASTER has it. For full 
information on SEALMASTER Ball Bearing Units, including 
the new low cost ''L'’ Series Units and "'L’’ Series Units with 
contact seals, call your SEALMASTER factory sales represen- 
tative or distributor, or write direct to the factory? 


RUBBER MOUNTED RUBBER MOUNTED 
SEAL ASTER CARTRIDGE UNIT PILLOW BLOCK 


pRin > 
* . & 


WRITE FOR 
CATALOG 454 


STEPHENS-ADAMSON MFG. CO. and BULLETIN 359 


47 Ridgeway Ave. * Aurora, liilinois LF FLANGE UNIT 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA @ CLARKSDALE, MISSISSIPPI @ BELLEVILLE, ONTARIO 
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LIGHTEST, 


most powerful 


4” segment bender 


on the market ©) 


Greenlee 
No.77'7 


(1-1/4” thru 4”) 


weighs only 
65 lbs. 


(exclusive of shoes) 


Save time, cut costs on piping 

installations with the new Greenlee 

No. 777 that does more jobs for you 

than any other bender of its type. Use it to 
make large sweeps, concentric bends, offsets, 90° 
27-ton ram has power to spare for 
thru 4”. 


bending 4 


bends right on the job. 
A few optional 
’ thru 2”. 
one-man operation with hand or power pump. For more infor- 
mation write for Bulletin E-249. 


bending steel or aluminum pipe 114” 


parts adapt it to fast, one-shot 90 Easy 


The Greenlee line of timesaving hydraulic pipe benders also includes No. 
880-M2 for 1%” thru 2”... No. 883 for 4%” thru 3”... No. 884 for 4%” thru 4”... and 
No. 785 BE for 14%” thru 6”. All make 90° bends in one shot. 


GREENLEE TOOL CoO., 1952 Columbia Ave., Rockford, Ill. 


z= 
GREENLEE JOB-PROFIT TOOLING 


-.. cost control for contractors 


EQUIPMENT DEVELOPMENTS 


Continued 





17 Ton Evaporator 
Has Twin Blowers 


Evaporator coil and filter section 
remain fixed in a horizontal arrange- 
ment; variations in blower location 
and direction of air flow provide for 
upflow. downflow, or horizontal air 
delivery. Coil constructed of ripple- 
edged aluminum fins flat-bonded to 
seamless copper tubes. Blower section 
consists of twin 15 in. blowers on a 
single shaft, powered by motor and 
drive selected for desired cfm and 
static requirements. Filter section con- 
nects to either blower or coil section 
air intake. Lennox Industries Inc.. 
Varshalltown, la. 





Load Bearing Insulation 
For Underground Pipe Service 


Insulation for use at pipe hanger 
locations, deeply buried underground 
lines, and other areas where pipe 
covering may be subject to compres- 
“Rigid Armaflex” 


with built-in vapor barrier for use 


sion deformation. 


on dual temperature lines up to 220 


West Lib- 


F’. {rmstrong Cork Co.. 


erty St., Lancaster, Pa. 





Electric Pressure Switches 
For Air Compressors 


Units rated 1144 


mum. Available in large or small en- 


hp, 150 psi maxi- 


closures, features pressure wire con- 
nectors, visable fine silver contacts. 
no-drift pressure settings, snap action, 
optional pulsation orifice, and op- 
tional hand disconnect. Bulletin 69B2 
Furnas Electric 


Batavia, Ill. 


sent on request. 


Co., 1041 McKee St., 
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NEW 


PETR 


PACKAGE 
GENERATOR 


steam or hot water 


WHEN YOU 


N 


en er ne et ee 


SELECT A NEW HEATING PLANT 


are these your problems ? 


Your building does not have a stack or chimney, 
or the draft conditions are poor Forced draft fir- 
ing makes natural draft chimney or stack unnecessary. 
With PetroPac only an exhaust vent is necessary. 


You must keep maintenance to a minimum 
Troublesome maintenance of buckling, spalling re- 
fractory sidewalls is eliminated. New design burner 
head does not require heat reflecting refractory to 
support combustion. 

You want to avoid divided responsibility 


among different manufacturers and contractors 
PetroPac is a complete package. No separate contracts. 


The unit you select must stop standby loss 
PetroPac sealed combustion, forced draft design stops 
cold air from circulating through combustion cham- 
ber; eliminates heat wasting refractory sidewalls— 
standby loss is negligible. 


You must reduce on-site assembly labor costs 
PetroPac package is factory assembled and tested, 


ready for service connections. 


Your boiler room ceiling is low Old style boiler 
base is eliminated. PetroPac reduces the height of the 
base from as much as 3 feet to 3 inches. 


Mail coupon for complete literature and specifications on the new PetroPac package generator 


Petro 


$314 W. 106th St., Clevel 
(In Canada, 80 Ward Street 


und 11, Ohio 
Toronto) 


fie | Please send me literature and specifications on dependable PETRO steam and hot water generator 
= 0) J | 
as fm } | Name —_— 


T M. REG. US. PAT. OFF —_ Firm 
Address 


Makers of quality heating and power 
equipment since 1903 City 
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EQUIPMENT DEVELOPMENTS 
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Hermetic Compressors 
Have 5, 71/2 Hp Capacities 


Short stroke, large bore machines 
with aluminum connecting rods and 
pistons. Five hp model has three 

WITH THE NEW cylinders; 714 hp, four. Crankshaft 
and rotor statically and dynamically 
balanced as an assembly. Features 
anti-slugging valve; internal vibra- 
tion isolators; built-in suction and 
discharge line; and a sight glass for 
checking oil pump operation. Firm 
anticipates use of units in its pack- 
aged equipment requiring such ca- 
pacities. The Trane Co., La 


Crosse, Wis. 





HINGED 4-WHEEL 


PIPE CUTTER 


® Closed Frame Construction 
assures complete rigidity 
with less weight. 


Gas Burners Feature 
Interchangeable Components 


P “F" Automatic motorized, mechanical- 
® 4-Wheel design needs mini- 


lraft inshot type gas burners feature 
mum swing of handle. ‘ ot type ) 


For ditch work or similar close- 


® 4-Point pipe guide aligns 
cutter for perfect tracking of 
wheels and a right angle cut. 


quarter operations these new Reed 
Cutters are practically indispensable 
and fully justify replacing whatever 
cutting equipment you are now using. 


a selection of six burner sizes in 15 
burner assembly variations, provid- 
ing capacities to 35,000,000 Btu pet 


hr. Standard interchangeable parts in- 


You can, for example, cut 8” steel clude: four valve-manifold assem- 


® Quickly interchangeable 


wstinate tov chad es east Gain pipe in less than five minutes, and cast blies. seven control cabinet arrange- 


iron pipe even faster. ments, and three optional oil as- 
Available in five sizes for steel or semblies for stand-by fuel firing. 

Vettler Co., Inc., Div. of Eclipse Fuel 
Engineering Co., 1101 Buchanan St., 


Rockford, Til. 


® Needs only 3” space to pass 
under 12” pipe. 


cost iron pipe from 1” to 12”. 





a -_ —— = oo 
_ - 


FOR FAST TURNING IN TIGHT SPOTS— 


._USE THE IMPROVED REED CHAIN WRENCH b: 


ae 
ed 


— oe ee ee ee oe ee oe oe ee aes 
oo = oe oe 
_~ 
_ 
~ 


~~ 


~ 
= —_ 
— —_ _ 
— —_ —_——_ 
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These improved chain wrenches will 
do anything an ordinary pipe wrench 
will do... and do it easier, better and 
faster. Ideal for ditches or tight corners. 


Tubeforming Machine 
For 3 to 36 In. Duct 


Handles range from 


10” to 60” in length. Grip securely with no play, yet they 
. 


You con tighten up or have a ratchet-like action. 


: : “Spiro 403B” makes duct in gages 
“back off” without taking wrench from pipe. | , luct i g 





from 0.015 to 0.037 in. and diameters 
from 3 to 36 in. Fully automatic, re- 
quires only one operator. Two widths 
of strip employed for ali dimensions 
of duct. — Spiro U.S.A., Inc., 20 
N. Wacker Dr., Chicago 6. 
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Now it’s much easier to 
Lolelam oli cl-maalelilelame)ec)e)(-laar— 


with new Flexonics 
EXPANSION JOINT 


EXPANSION EXPANSION 
JOINTS COMPENSATORS 





New convenient way to solve pipe motion prob- 
lems! Flexonics Expansion Joint Engineering 
Guide — just off the press — contains a wealth of 
vital information in easy-to-read, easy-to-use 
form. 42 pages of calculations, tables, anchor- 
sate dita nai ing and guiding data. Every piping system de- 
GUIDES CONNECTORS signer needs this new book. Mail the coupon for 


your FREE copy! 


ATTACH TO YOUR LETTERHEAD—MAIL TODAY 


290 E. Devon Avenue 


FLEXONICS CORPORATION + BARTLETT, ILLINOIS Bartlett, Ilinois 
in Canada: Fiexonics Corporation of Canada, Ltd., Brampton, Ontario 


Please send my free copy of the new 
Flexonics Engineering Guide on Expan- 
METAL and SYNTHETIC HOSE sion Joints, Expansion Compensators, 


EXPANSION JOINTS : SUBSIDIARY OF CALUMET 4 HECLA, INC 
BELLOWS e SPECIAL TUBULAR ASSEMBLIES : and Pipe Guides and Supports 


‘a er ey 
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R-900 Multi-Temp 
900,000 BTU/hr. Input 


When the job’s got to be right .. . at the 
right price . . . remember Hydrotherm! 
Gas heat costs less than oil heat in big 
jobs (to 3,600,000 BTU/Hr) when you install 
Hydrotherm’s MULT! TEMP hydronic system. 
Sequence-fired combustion chambers per- 
mit automatic input modulation in accord- 
ance with load requirements no short 
cycling no override built-in standby 
protection. Factory assembled fits 
through a 2 ft. 6 in. door 
Easy to install, all cast iron, and guar 
anteed for 10 years 
with Hydrotherm. 
Write for bulletin 
#HY-F107 and all the facts. 


you cant miss 


Ree as 


oJ. 


EQUIPMENT DEVELOPMENTS 
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Electronic Air Cleaner for 
2 to 5 Ton Cooling Systems 


Model “UMT™” with capacity selec- 


tor dial removes dirt, dust, smoke, 


and other airborne contaminants. 
Built-in washer activated by turning 
a valve. May be floor mounted o1 
suspended in ductwork; adaptable to 
horizontal or vertical air flow require- 
ments, interchangeable for either 
right or left installation. Effi- 


ciency rating 95 percent, with parti- 


hand 


cles small as 1/2.500.000 in. removed 


from air. Unit non-selective in 
Trion, Ince.. 


VcKees Rocks, 


particle size collected. 
1000 Island Ave.., 
Pa. 





Impact Wrench in %/;, 
1, 1¥2 In. Sizes 


builds 


up tension in a spring and releases 


“Swench” impact wrench 
this power each time handle moves 
30 deg. Clicks keep worker informed 
each time wrench spring applies im- 
pact; tension can be gaged by ‘num- 
ber of clicks. {llegheny Ludlum 
Steel Corp., Oliver Bldg., Pittsburgh 
29 





Prefabricated Air Duct 
Molded from Glass Fibers 


Air duct encased with an air-tight 


vapor barrier acts as thermal in- 
sulation and sound absorber as well. 
Sizes same as standard galvanized 
sheet metal furnace pipe, furnished 
in 6-ft Suited for 


heating with future cooling possible 


sections. present 
without need of additional insulation 
or vapor sealing. {rmstrong Cork 
Co., West Liberty St., Lancaster, Pa. 


HYPROTHERM, INC. © DEPT. 13HP © NORTHVALE, 
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For the fiut time! 
Everything you need in 


Dial Thermometers for 
Piping and Duct work! 


A new and complete line of instruments: Dial MRC y 
thermometer of Marsh precision and accu- wee 
racy designed down to the last detail for ’ 
piping and duct work . . . for use on heating 

and cooling equipment, air ducts, vessels and 

kilns, ovens and similar applications. 


Easier to read 


Illustrations tell the story. Four types, seven " For piping 

ranges — 72 stock combinations to meet every i j Dial 

condition. Big, legible 3% ” and 4%" dials... sizes: 342" and 442" 

easy to read in places where piping and duct Ranges: 

thermometers must be installed. Ease of = 0° to 100°F for chilled 

reading further increased by provision for water 

tilting and turning dials to any desired read- 20 120°F for condenser 

ing angle. Line includes distant reading types Png om F and 100° to 

that take care of remote locations. . 300° for hot water and do- 
mestic woter 


Unbreakable—more accurate ws 44" NPT connection 


All ranges, in both direct mounted and 
remote reading types, available with 


Instead of fragile difficult-to-read glass tube a ae ap ie ae he sort sveey nf eg 
thermometers you now have sturdy, un- ing below 

breakable, legible Marsh Dial Thermom- 
eters. Guaranteed accurate to plus or minus 
one division of the scale, they have far 
greater readable accuracy than any glass tube 
type. All have the famous Marsh ‘“‘Recali- 
brator’’—to keep them accurate. 


All purpose 


Design provides for every on-the-job condi- . Bees For ducts 

tion. Separable sockets (‘‘wells’’) simplify in- Dial sizes: 32” and 412” 
stallation—or removal for servicing. Exten- Ranges: — 40° to +120°F 

sion necks take care of insulation on piping Turn or tilt 0" to 160° F 

or ducts. Long stems in duct type put temp- to any angle 0° to 220° F 

we gis SEPT } : " | All ranges, in both direct mounted and remote 
erature-sensitive section where it belongs. , reading types, available with standard ex- 


tension necks and stems shown in drawing 
below 


Note the brief specifications opposite. Any ea | . 
thermometer is available from stock. ees as pean’ tamon 


Write for bulletin telling the whole story. q 





MARSH INSTRUMENT COMPANY, Dept. 1. Skokie, Ill. Division of 
Colorado Oil and Gas Corporation * Marsh Instrument & Valve Co. 
(Canada) Ltd., 8407 103 St., Edmonton, Alberta * Houston Branch 
Plant, 1121 Rothwell St., Sect. 15, Houston, Texas * Eastern Seaboard 
Warehouse: Marsh Instrument Co., 1209 Anderson Ave., Fort Lee, N.J. 











Also remote reading— 
Piping and duct thermome- 
! ters of same basic design ” 


available with 6 ft. of capil- 


DIAL THERMOMETERS lary tubing as shown. 
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Automatic Sunthine 


to meet big heating demands! 


engineered for fast installation, simplified 
servicing, minimum operating costs ! 


EQUIPMENT DEVELOPMENTS 


Continued 





Rely on dependable 
BASMOR 











AUTOMATIC SUNSHINE is 
radiant hydronic heating with 
a Basmor Boiler. The health- 
ful even, sun-like warmth of 
heat by radiation, whether 
from radiant baseboard, pan- 
els, convectors or conventional 
radiators. 


Basmor Gas-Fired Boilers in 
sizes to meet commercial, in- 
stitutional and industrial heat- 
ing demands efficiently and 
economically. For all steam, 
hot water or vapor systems, 
and large volume water heat- 
ing by the indirect method. 

















Basmor 400 Series (Water Boiler 
shown above) in ten sizes from 
375,000 to 1,050,000 BTU in- 
put. Top combustion efficiency 
with cast drill port burners and 
finest controls. Maximum utili- 
zation through patented “stag- 
gered heat travel” cast iron 
section design. 

Basmor 600 Series (Steam 
Boiler at right) in thirty-six sizes 
from 725,000 to 5,800,000 BTU 
input, permits “tailored-to-the 
job” selection to accurately 
meet heating requirements. Yes, 
you can rely on Basmor Auto- 
matic Sunshine for big heating 
demands! Write for complete in- 
formation. 











Basmor-Little Boilers, 





(Incorporating H. C. Little Burner Co., Inc.) 
LaPorte, Indiana 


Water Heaters, 


Si hily BASTIAN-MORLEY CO., INC. 


Furnaces, Gas Heaters, Incinerators 








Heating, Piping & Air Conditionir 


Two Saws Cut Wood, 
Hardest Metals 


Metal cutting model cuts all metals 
including stainless steel. Portable unit 
has blade speeds of 1000 and 1400 
strokes per min. Second unit for cut- 
ting wood, composition, and plastic 
with blade speeds of 2600 and 3500 
strokes per min. Blades mount off- 
center on both saws and are reversi- 
ble for up or down cutting. Skil 
Corp., 5033 Elston Ave., Chicago 30. 





Plastic Centrifugal Blower 
Housings With Fan Wheels 


“Duracor” reinforced plastic cen 
trifugal blower housings with “Dura 
cor” covered standard fan wheels fo1 
installation as separate components in 
existing exhaust systems or for use 
with firm’s other products. Various 
Units 
corrosion-proof, Bulletin 10-C sent on 
request. The Ceilcote Co., 4832 
Ridge Rd., Cleveland 9. 


sizes and ratings available. 


Pump Boosts Pressures 
In Long Distribution Lines 


Submersible turbine unit boosts 
system pressure in distribution line. 
Available with capacities up to 8000 
gpm, heads to 1000 ft, and motors to 
a2 

0 


50 hp. Can be installed in vertical 
or horizontal positions. A by-pass 
hook-up permits periodic inspections 
without interruption of service. Bul- 
Peer- 
less Div.., 
Food Machinery and Chemical Corp., 


301 W. Ave. 26, Los Angeles 31. 


letin B-703 sent on request. 


Pump, Hydrodynamics 
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Manhole with several Adsco 
Type “GIS” Externally 
Internally Guided Expansion 


Joints 


Popular type “IS” Internally 
Guided Expansion Joint 


for limited spaces 


Two Adsco 400 Ib. Expansion Joints, with 


piston-ring feature 


Adsco invented the first expansion joint (left) more 
than 80 years ago and today is the world’s largest 
manufacturer of all types of expansion joints. 

The Adsco Slip-Type Expansion Joints shown 
here are noted for the great amount of axial motion 
they can absorb and for rigid guiding of slip. They 
have long life and are easily maintained. The Adsco 
Piston-Ring Expansion Joint, for instance, is the 
only joint which can be unpacked and repacked 
without shutting down line pressure. 

Limit stops on all Adsco Slip-Type Expansion Joints prevent the slip from being pulled out 
of body. Chrome-plated slip cannot be scored by metal contact as only packing touches slip. These 


joints are furnished in both single and double types, in a full range of sizes, with 4”, 8” and 12” 


traverse per slip, for pressure to 400 psi and temperatures to 800° F. Special designs are available 
for higher pressures and temperatures. 
We have been of help to thousands of piping customers since 1877. Couldn’t we help you today? 


ADSCO DIVISION 


20 MilLlBURN STREET 


BUFFALO 12. NE WwW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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Now, all Spang CW Galvanized Steel Pipe carries this new marking which is your assurance of top-quality domestic steel pipe. 


Look for this marking when you buy steel pipe 


It spells two important 
advantages for you: 


1. Pipe made in the United States of 
America must meet the high product 
standards set by definite technical 
specifications established for all pipe 
manufacturers. When you buy Amer- 
ican-made steel pipe, you know 
you're getting a fine, standard prod- 
uct with good working characteris- 
tics and assured long life that will 
meet specified service requirements, 


2. The SpaNGc CW Steel Pipe mark- 
ing indicates that extra measure of 
quality. When you buy SPANG, you 
know you're getting a product that’s 
carefully controlled during manu- 
facturing and thoroughly tested and 


inspected before shipping to assure 
you of a top-quality product, uniform 
throughout, for fast, economical, 
trouble-free installations, 


Don’t take chances by making 
second-rate installations with ques- 
tionable foreign imports. It’s worth 
your reputation to buy Steel Pipe 
made in U.S.A. Look for this SPANG 
marking on your next pipe order. 
Call your nearest SPANG Distributor 
for service. 

SPANG Steel Pipe is one of the 
many fine products produced by 
National Supply Division, Armco 
Steel Corpora- mm 
tion, 2 Gateway § +. \\ Steet’s symbol 
. . ” — § Steel of strength, 
Center, Pitts- ey, long life 
Ne, 


burgh 22, Penna. and economy 


nae 
ARMCO National Supply Division 


New “Made in USA” marking on Spang CW 
Galvanized Steel Pipe is applied after pipe has 
been quick-quenched following galvanizing. 





EQUIPMENT DEVELOPMENTS 
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Combustion Indicators for 
New, Existing Boilers 


As " “ 
nits supply combustion  super- 
vision and smoke indication. Every aywe>gl ETURN 
change in fuel or air adjustment o1 

malfunctioning of furnace, burners, R 


or controls indicated without ob- 


servational lag. Red and green lights 


on panel act as signals. Literature Fig. 310 

sent on request, Photomation, I nc.. 

96 S. Washington Ave. Bergenfield. CON DE NSATE 
VJ. PUMP 





LOW RETURN 


CONNECTION 
Relief Valves Offered for GALLON RECEIVER 
For single units. Diameter 21” LOW SPEED, 


Hydronic Service 
Height of return above floor 67, 
eentaaineniae y 1750 R.P.M. 
4 1 in. ASME safety relief valve GALLON RECEIVER 
with 30 psi rated at 1,215,000 Btu For single or duplex units. Diameter CAST IRON . RECEIVER 


25¥,". Height of return above floor 


per hr for hot water heating systems. 7y,,"" 
= LOW WATER LINE 


Horizontal flow control valves in 214 


Capacities to 15,000 sq. ft. 


For single or duplex units. Diameter 
: 25,"’. Height of return above floor 
ping on inlet side and can be con- 10%”. 


nected oO pressure ank Oo ec uipped 
oth ws SELECTION TABLE 


and 3 in. sizes with threaded inlet GALLON RECEIVER ( 


and four-bolt flange outlet. Vent tap- 
EDR, pressures 10 to 40 Ibs. 





with a float vent. H. A. Thrush & 
| | HEIGHT 


| 
Co., Peru, Ind. UNIT SQ. FT. CAP. PUMP | or RETURN 
NO. E.D.R. G.P.M. | DISCH. eerurn | 'NueT 





Tve 19 750 1.5 , | & 
TVC 23 1000 5 Ss , | 6% 
TVC 29 2000 3.0 | 6%’ 
TVC 35 4000 6.0 | , | 6%" | 
Tv 41 6000 90 | ” | om | 






































Full Flow Lubricant DISCHARGE PRESSURE: 20 LBS. DIAMETER OF RECEIVER 21°; CAPACITY 10 GAL. FOR COM- 
PLETE SELECTION TABLE SEE BULLETIN TVC-300. 


Dispensers for Compressers 
This compact receiver and sturdy pumping unit with its low return 


Oil or other liquids delivered by connection and 1750 RPM motor is economical to install and 


gravity through 14 in. OD nylon o1 guarantees a long, trouble-free life. Single units in 15 or 26 
metal tube from a central location gallon receivers can be converted to duplex units at any time 
when valve of dispenser is opened. when load increases. Additional pump is installed on the job. 
Flow stops when valve is closed. 
Available in 10 oz, 1 pt, 1 qt, 214 


qt, and | gal sizes. Reservoir assem- SEND FOR BULLETIN TVC-300. 
blies solid brass, brush brass lacque1 STOCKED BY YOUR JOBBER 


finished, available with “Pyrex” glass r 
or “Lucite” reservoir cylinders. Bul- 
letin No. 41 sent on request. Trico gt PUMP COMPANY 
9849 N. 1514 N. FREMONT ST. 


Fuse Manufacturing Co., 28 


5th Ave., Milwaukee 12. CHICAGO 22, ILLINOIS 
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There’s something NEW in AIR HANDLING UNITS . . 


























DUNHAM-BUSH “COMPACTS” 
for COOLING * HEATING * HUMIDITY CONTROL 





Compact modern design means lower shipping costs, lower installation costs, less re- 
quired equipment area, more rigid assembly. 26 models are available, vertical or hori- 
zontal...with an overlapping range of air deliveries from 1000 CFM to 38,400 CFM. 

Dunham-Bush Air Handling Units the ‘‘compact line’’ of the industry offers the architect, 
engineer, and contractor a diversified selection of floor or ceiling mounted central station 
units. These units are available with direct expansion, water or steam coils... or in com- 
binations of these coils. 

The Dunham-Bush-engineered flexibility of the component parts assures delivery of 
air, conditioned to fulfill any seasonal or product demand. Air can be cooled, dehumidified, 
filtered, heated and dehumidified . . . depending on the requirement. 

Accessory equipment available includes mixing boxes, filter sections, face and by-pass 
dampers for close humidity control, and both water and steam spray humidifiers. 

A wide range of air outlet locations and motor arrangements makes Dunham-Bush 
Air Handling Units easy to specify—easier to install. 





For complete information request catalog 6011C 


DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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EQUIPMENT DEVELOPMENTS | 


Continued 





Vibration Signal Analyzer 
For Machinery, Pipe Lines 


Vibration signal analyzer and port- 
able balancer for the study and 
analysis of vibration sources in ma- 
chinery and pipe lines. Model “41” 
incorporates modular construction 
and complete transistorized circuitry. 
Operates on internal battery or 110 
v a-c line. Voltage selection from 50 
microvolts to 100 v permits ampli- 
tude range from 5 microinches to 100 
millinches, peak to peak; frequency 
range from 3 to 10,000 cycles per 
sec; and a velocity range from 50 
to 100 in. per sec. Ray Data Corp.. 
1078 E. Granville Rd., Columbus 24, 
0d). 





Bronze Valves Now Have 
“Teflon”-Impregnated Packings 


All standard and low pressure 
bronze valves in firm’s “O-B” line 
have “Teflon”-impregnated asbestos- 
base packings. Ohio Brass Co.. 
380 N. Main St., Mansfield, O. 





Split-Eyelet Nozzle Connectors 
In 1%, 12, 2 In. Sizes 


Units in 114, 114, and 2 in. sizes 
for connecting spray nozzles, gages, 
hose nozzles and similar parts. In- 
stalled to continuing or un-cut pipe 
or tube lengths. Split-clamp made of 
cadmium plated, heavy gage steel or 
of stainless steel. Brass or stainless 
steel bodies provide 144 NPT female 
outlet. May be used for liquids and 
gases up to pressures of 150 psi. Data 
Sheet 8370 sent on request. —Spray- 
ing Systems Co., Bellwood, Iil. 
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Where people gather...CLEAN PURE AIR is VITAL 


BURKE and COMPANY 


keeps people happy at 
CALIFORNIA BANK 


Fue f 
ay a @ ¥ v2 
he “sire COereeeete seer ; 


, ; es % - ’ 8 ; 
Leda r ; 


ARCHITECT — Claud Beelman & Associates * GENERAL CONTRACTOR — C. L. Peck 
Construction & Realty Co. of Los Angeles * AIR CONDITIONING CONTRACTOR — 
Air Conditioning Company * MECHANICAL ENGINEERS — Kilpatrick & Company 


@® Good customer relations require an atmosphere of 
clean, pure air for both patrons and employees. 
That’s why in the new California Bank Building in 
Los Angeles ROTO AIRE replaceable media air 
filters, as well as both total and partial detention 
type gas and vapor adsorbers by Burke are being used. 


. ® FILTERS STOP AND HOLD DIRT! 
22@ =ACTIVATED CHARCOAL FILTERS PURIFY AIR! 


Here are advance design air 
filters and air purifiers that 
are highly efficient, effective 
and dependable. 

They are readily adaptable 
to all new or existing 
installations. 

They are available in a wide 
variety of sizes. 

They may be operated at 
varying velocities and with 
various combinations of media. 

The initial cost is low, but 

You even more important... the 
can specify maintenance cost is low. 


Ww |) Write for Technical Data Bulletin and “Economic Analysis.” 


PRODUCTS 
with Selected Territories Available For Qualified Representatives 


confidence! 


BURKE and COMPANY 


2902 Hyde Park Bivd., Los Angeles 43, California 


EQUIPMENT DEVELOPMENTS 
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Reference Voltage Source 
For Indicating Controllers 


Unit for use with null seeking 
galvanometetr type indicating control- 
lers. Produces metering system with 
minimum time lags compatible to 5 
percent or less proportioning band. 
Three-digit dial provides one degree 
adjustment of set point. Unit incor- 
porates a Zener Diode _ stabilized 
source. QOver-all measurement sen- 
sitivity 0.25 F. Barber-Colman 


Co., 1701 Rock St., Rockford, Til. 





Copper Globe Valves 
In 3/g Through 2 In. Sizes 


Units rated for 125 psi working 
steam pressure, 200 psi water, oil, o1 
gas. No. “424” has screw-over bonnet 
and swivel-type disc holder with com- 
position for hot and cold water, in- 
terchangeable with steam disc. 
Hammond Valve Corp., 1844 Sum- 


mer St., Hammond, Ind. 





Aluminum Fluxless Solder 
Applied With Soldering Iron 


“Tin-A-Lum” solder for use on 
most types of aluminum and zinc 
based die castings. Can be applied 
with any type of heat of 410 F, ex- 
cept flames of a sooty nature. Re- 
quires no fluxes on aluminum and its 
alloys, pewter, tin, and magnesium. 
Copper, brass, ferrous metals, and 
castings require normal fluxes. 
Vetals for Industry Inc., 299 Pavonia 


{ve., Jersey City 2, N.J. 
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PENN 
VENTILATOR 
FIRST IN 
PROGRESS 
WITH A NEW 
NEW AID venraLoG 


ENGINEERS CFM CALCULATOR 
CAN helps you determine necessary 


CFM right on the spot! 





RELY ON! 


ary 
ea! wy 


on t WT aes 


ed - 
an san ep 2 
‘ 


‘ PENN 
sa 4°, 
@  oyiapereX 
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PENN 


Here is a working tool you'll want to keep with you and 
use regularly! The Penn VENTALOG combines in one 
sliding scale the necessary information to quickly deter- 
mine the proper CFM requirement for any area. On the 
reverse side is a list of recommended air changes for most 


OT types of buildings. 
l Modern and precise in design, the VENTALOG makes an 


excellent companion for the entire Penn Ventilator Cata- 
log where CFM tables are listed for Penn’s complete line 
of powered and gravity roof exhausters. 

The VENTALOG is another of the many services Penn has 
provided for Specifying Engineers and Architects to aid 
them in their complex task of producing the best in build- 
ings . . the most efficient way! Contact your local Penn 
Representative for your free VENTALOG, or write direct. 


PENN VENTILATOR CO..Iinc. 
PHILADELPHIA 40, PENNA, 

A leading manufacturer of Powered and Gravity Roof 
Exhausters and Accessory Equipment for over 30 years. 
Member of AMCA 


Penn Ventilator products are available throughout the Free World. 
One of many direct factory representatives at your service: 


SLAWSON EQUIPMENT CO., CLEVELAND & AKRON, OHIO 
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HWE... 


ON INSTALLATION 


AND REPLACEMENT COSTS 
Wit 
GOODALL ubber 
EXPANSION JOINTS 


Goodall Rubber Expansion Joints are flexible, durable connections for 
pipe lines and other equipment handling virtually all fluids and gases 
under pressure and vacuum, to prevent excess stresses due to expansion 
and contraction; to counteract vibration; and to insulate against undesir- 
able sound. They can also be designed to overcome misalignment. 


EASIER TO INSTALL—on new equipment or as replacements. Light in 
weight, with short face-to-face dimensions. Metal retaining rings quickly 
aligned and bolted. No gaskets required. 


LONGER SERVICE LIFE—no embrittlement or corrosion. High resistance 
to abrasive wear. 


STYLES, SIZES AND PRESSURES TO MEET ALL REQUIREMENTS 


Contact Our Nearest Branch, or Write for Catalog 


"if it's GOODALL, it MUST be Good!” 


HOSE - BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Bibber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


Standard of Quality—Since 1870 


EQUIPMENT DEVELOPMENTS 


Continued 





Reaction Dehydrator for 
Air Conditioning 


A chemical reactivating dehydrator 
in varying sizes for air conditioning 
systems from three to 100 hp. Unit 
attaches to pressure line of central 
system. Includes acetylenogens, hel- 
los capacitators, and molecular alu- 
minates. Federated Electronics 


Inc., Jamaica, N. Y. 





Nibblers Available in 
Air Powered, Electric Models 


Units cut up to 10 gage stainless 
steel or 5/16 in aluminum. Cuts in- 


side circles. squares, odd-shaped 
holes. No binding, chipping, curling 
or flaking: edge of metal smooth. 


Machine Co., Inc., 1910 N. 
Philadelphia 22. 


Fenway 


Varshall St.. 





Heat Exchanger Rated 
At 12,000 Btu per Hr 


Self-contained package measures 24 
15144 X 20 in. 


displacement gear type 


and consists of 
positive 
pump, reservoir, radiator coil for heat 
removal, fan, flow indicator, and 
associated fluid fittings. Unit rated at 
12,000 Btu per hr in continuous use 
100 F and inlet 
180 F. 


for a 5 in. OD copper or 


with ambient air 
water temperature Provision 
made 
aluminum tube to be run on pressure 
side. Pump capable of delivering 1.25 
gpm with discharge pressure adjust- 
able up to 100 psi. 
mounted on motor shaft. Unit wired 
for 115 v, 60 cycle, but can be 
230 v service. — The 
Strong Electric Corp., 563 City Park 
Ave., Toledo 1, O. 


Fan and pump 


changed to 
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..-on Underground 
insulated 
piping systems!! 


New... Cost Report 


Soa SRT Sy underground distribution piping overwhelmingly 
Cost Report shows how 


Ninety-Three percent of the people responsible for specifying 


oe emell eliciner lens choose an air-testable system. These figures tell the story 
can cost you over and are based on actual orders placed. What’s the answer! 


hen ceeanplesiesseguies ... AN INSTALLED 15 LB. PRESSURE TEST. 
higher heating bills... . 
It offers assurance of a tight, leak-proof system. In short... . 


if air cannot escape . . . surface water cannot get in... 


Write for illustrated catalog and if you do not have our new 


cost report . . . ask for a copy along with the catalog. 


Quality Piping Systems... 
wists Exceptionally High Thermal Efficienc 
P yy fieg y 


PREFABRICATED INSULATED PIPING SYSTEMS 


centrac orrice: Ric-wiL INCORPORATED, BARBERTON, OHIO 


WESTERN states: Ric-wiL INCORPORATED, WESTERN DIVISION 
NEWARK, CALIFORNIA 


IN CANADA tHe Ric-wiL COMPANY OF CANADA LIMITED 
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Adjustable 
SPROCKET RIM 
wiih Chcin Guide 
Changes that Danger Zone 
tu a 


SAFETY ZONE 


—enables 


you to 


lf re-aligning 
equipment will 
yield more work- 
ing space, better 
production, lower 
costs—do it now. 
Save all space 
wasted for placing 
ladders to reach 
overhead valves. 
At the same time, 
convert Danger 
Zones to Safety 
Zones. Equip every 
overhead valve 
wheel in your plant 
with Babbitt Ad- 
justable Sprocket 
Rims with Chain 
Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first cost is the only cost (no maintenance). 
They are packed completely assembled (one 
to a carton), with easy-to-follow instructions. 
A hot-galvanized rust proof chain is avail- 
able for all sizes. 


Babbitt Adjustable Sprocket Rims with 
Chain Guide are carried in stock by most 
mill supply houses. Just phone your mill 
supply salesman or contact us direct. 


ist-leje)iin 
STEAM SPECIALTY CO. 


BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 
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Silver-Brazing Flux 
For All Silver Alloys 


A micro-ground, production silver- 
brazing flux for torch, furnace, or in- 
duction brazing on stainless steel, 
nickel alloys, copper, brass, bronze, 
steel, berrylium-copper, and all silver 
alloys. Homogenized “S-200 Braza- 
loy” flux has active temperature 
range between 600 and 1800 F. — 
All-State Welding Alloys Co., Inc., 
White Plains, N.Y. 





Portable Vacuum Pumping 
System Available in Kit 


System comprises a two-stage ro- 
tary gas ballast vacuum pump and 
motor for evacuating air conditioning 
units. Pumps these units to pressures 
of 50 microns of mercury or below. 
Pump inlet has 14 in. female pipe 
thread fitting. — NRC Equipment 
Corp., 160 Charlemont St., Newton 
61, Mass. 





PocketSize Dynamometer 
For On-The-Job Service 


Unit measures torque and power 
loading of electric motors on-the-job. 
Instrument slipped onto a shaft, with 
collet tightened by hand. Self con- 
tained V-belt pulley adjustable from 
2 to 314 in. diameter, with adapter 
provided for direct drive to hubs, 
spokes, gears, etc. Unit viewed by 
stroboscopic tachometer while rotat- 
ing; torque read from a dynamometer 
dial; rpm read from stroboscope dial. 
Present model indicates torque up to 
22 in-lb in either direétion, accuracy 
within one-half percent. — Micro 
Pump Corp., P.O. Box 392, Danville, 
Calif. 
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CRANE BALL VALVES 


with the exclusive tapered cartridge that drops out for fast, in-line servicing 
signed to handle all air and water services to 400 F 
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There's a beautiful simplicity in these new- 
est ball valves — Crane-designed for sure, 
safe, versatile service. The heart of the 
valve is a tapered cartridge — remove one 
retaining nut and the cartridge slips out 
the bottom for cleaning or maintenance, 
and then slips back, exactly in place, while 
the valve body remains in the line. The 
Teflon* seats are precisely pre-loaded for 
bottle-tight closing with a quick, easy 
quarter-turn of the handle —even with air 
or gas, vacuum to 800 psi, temperatures 
from —40 to 400 F. The handle is insulated, 
for hot service, and its bright Crane 
orange quickly flags the valve position— 
in-line for open, stand-out for closed. 


Crane Ball Valves give you smooth flow; 
shut off tightly in either direction. All steel 
parts are plated for corrosion resistance. 


Available now for prompt delivery at com- 
petitive prices—sizes from %” to 2”, 
screwed ends, in bronze, steel and Type 
316 stainless. 


Call your Crane Distributor or send today 
for a complete, illustrated folder on the 
outstanding new Crane Ball Valves, engi- 
neered for unmatched service. 


ee 
@ CRANE) 


CRANE CO. Industrial Products Group 
4100 South Kedzie Ave., Chicago 32, Ill. 


In Canada, Crane Ltd., 1170 Beaver Hall 


Square, Montreal 


Valves/Electronic Controls/Piping/Plumbing/ 
Heating/Air Conditioning 





COOLING WATER 
CORROSION 
MUST BE STOPPED! 


Unchecked scale deposit and corrosion in your air condi- 
tioning system can cut its life by years . . . increase main- 


tenance and replacement problems several-fold. 


Bird-Archer Series 5900 chromate formulations stop se- 
vere scaling and corrosion easily, effectively and econom- 
ically, adjust pH to safe, neutral ranges. In small systems, 
treatments are added to the circulating water directly 
from the shipping container through a specially designed 
Micro-Feeder, eliminating the necessity for manual, daily 
chemical feeding. For larger units special chemical feed 


equipment is available. 


Write for Bulletin 117 and the name of the Bird-Archer 


Service Engineer nearest you. 


BIRD-ARCHER 


EQUIPMENT DEVELOPMENTS 
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Preformed Insulation for 
Standard Pipe Fittings 


Preformed shapes of extra fine 
glass fibre wool bonded and molded 
to fit standard pipe fittings. Uniform 
thickness, moisture absorption of less 
than 0.2 percent by volume. Can be 
used with temperatures to 150 F. 
Available for butt welded and 
screwed fittings in 90, 45 deg ells and 
tees. Also for copper tubing, cast 
and wrought fittings. Catalog sent on 
request. Houston Reinforced 
Plastics Co., Inc., P.O. Box 19486. 


Houston 24. 





Portable Rotary Hammer 
Gasoline Operated 


Unit uses shock waves for drilling 
rock, reinforced concrete. or mason- 
ry. Powered by a heavy-duty Mc- 
Culloch gasoline engine. unit de- 
velops 10.500 shock waves and 8250 
impacts per min. Withstands up to 
5000 Ib side-pressure. Has  free- 
floating anvil action. Catalog sent on 
Demo Tool Corp., 1001 
Colorado Ave., Santa Monica, Calif. 


request. 





Socket Weld Tube Fittings 
Available In Various Metals 


Units for applications involving 
problems of corrosion, pressure, and 
temperature. Will provide leak-proof 
performance under stress of vibration 
and shock. Available in aluminum, 
brass, inconel, nickel. stainless steel, 
and steel, in standard sizes from 14 


through 1 in. OD tube. Custom sizes, 


WATER TREATING CONSULTANTS 


The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. / New York © Chicago 


materials, and shapes also available. 
Cajon Machine Co., 902 E. 140th 

St.. Cleve 0. 

The BIRD-ARCHER CO, of California, 415 Brannan St., San Francisco« Offices inCanadaand Mexico |! leveland | 
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IN CLEVELAND’S 
BEAUTIFUL 
NEW WALDORF 


NEW WALDORF TOWERS at 2300 Overlook 
Road, Cleveland Heights, Ohio. Marvin Helf, 
Inc., Developers. Weinberg & Teare, Architects 


STEEL PIPE TRIMS THE COST OF WASTE LINES AND VENTS 


Thousands of dollars were saved because 
low-cost steel pipe, good for the life of 
the building, was used in this 4.5 million 
dollar apartment. 

Spohn Heating & Ventilating Com- 
pany, Mechanical Contractors, based 
their decision on experience . . . years of 
very good experience with Republic 
Steel Pipe. 


aN 


Republic concentrates on quality of 
steel. You can clock the difference in 
cutting, bending, threading, and joining. 
This pipe is easier to work, every time. 

Your Republic distributor delivers 
pipe as you need it on the job. Call him 
today or write Republic Steel Corpora- 
tion, Dept. HP-1822, 1441 Republic 
Building, Cleveland 1, Ohio. 


CALL FOR REPUBLIC PIPE 


Strong 
Modern 
Dependable 


ELECTRIC WELD«SEAMLES 
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Roof Ventilators Have 
194 to 2788 Cfm Capacities 


Direct drive centrifugal roof venti- 
lators in eight wheel sizes with ca- 
pacities from 194 to 2788 cfm. Stand- 
ard models equipped with open 
motors with ball bearings and are 
mounted in rubber for quiet opera- 
wheel of the 


backwardly inclined, non-overloading 


tion. Aluminum fan 


type. Fan wheel housing and motor 
hood also aluminum. Housing avail- 
American- 
Standard Industrial Div., Detroit 32. 


able in three sizes. 





Metal Forming Machine for 
Both Sheets and Angles 
initial 


Combination units have 


type sheet bending roll in capacities 
from 20 gage to 7/16 in. in widths 
up to 122 in., and an angle bending 
roll for angles from 1 X 1 X \% to 
2144 X 2146 X& 14 in. Rolls of initial 
type bending roll have extended 
journals with adjustable guide rollers 
and interchangeable roll heads for 
Hendley & 
Blackhawk 


forming many shapes. 
Whittenmore Co., 100 
Blvd., South Beloit, Til. 





Wound Rotor Motors Available 
in Small Frame Sizes 


Units in frame sizes from 182 
through 326-U. High starting torque 
applied in a slow-speed step, with full 
operating speed reached through a 
series of steps. Available in standard 
power ratings from 14 through 40 
hp, with special rating of 214, 4, 8%/ 
1214, 1714, 2214, 2714, 3214 


a D. 


4° 
au 


HOW TO, TAME A FLAME 


and 371% hp. Aluminum alloy frames 
drip proof or totally enclosed. Mount- 
ing can be horizontal, ceiling, or side- 
wall. — Reuland Electric Co., 3001 
W. Mission Rd., Alhambra, Calif. 





Sequence Control Features 
Thermal Rods for Time Delay 


Sequence control for electric heat- 
ing furnaces with thermal rods pro- 
viding necessary time delay in turn- 
ing on different heating elements one 
by one. Stainless steel rod heated by 
small electric coil activated by room 
thermostat. Heat elongates rod, clos- 
ing a switch on main circuit. Control 
furnished in modules corresponding 
to number of heating elements in fur- 
nace. Operation not affected by varia- 
tions in ambient temperature. 
Controls Co. of America, 9555 Soreng 


fve., Schiller Park, Ill. 


Low-fire start leads to 
fae, superior burner performance 
‘£T 


Bringing up a flame properly is the secret of the Hev-E- 
Duty power gas burner’s amazing performance. Automatic 
electric spark ignition — then low fire gives safe, smooth 
start every time. Flame builds up gradually to required 
size — air and gas are metered and mixed in perfect pro- 
portion at low to high fuel rates for efficient combustion. 

Complete package! Factory guaranteed! Simple _instal- 
lation! Sizes from 720,000 to 21,000,000 Btu. Also combina- 
tion gas/oil models. Hev-E-Oil burners models from 5 to 
150 gph. For full flame facts write Dept. HPA-31. 


INDUSTRIAL COMBUSTION 


INC. 
EXECUTIVE OFFICE: 4507 N. OAKLAND AVE. 
MILWAUKEE 11, WISCONSIN 


HEV-E-DUTY 
POWER GAS BURNER 


9-60R 
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Exclusive on the Versare Liquid Chiller 


New indicator system pin points trouble spots 


p + shte or 


| ‘ 


Amenican-Standard ond Standard ¢ 


of American Radiator 


Am ERICAN-, Standard 


INDUSTRIAL DIVISION 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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MAKES LEHIGH 
I. E. INDUSTRIAL FANS 
IDEAL FOR TOUGH 
INDUSTRIAL EXHAUST 
APPLICATIONS 


Handles dust-laden air 
and gases, paper shavings 
and the like without clogging 


Lehigh Industrial I.E. Fans... featuring heavy duty, unique channel construction, 
all-welded mild steel wheels of the long shaving design . . . solve difficult exhaust 
problems because of their non-clogging characteristics. They incorporate a uni- 
versal housing, which permits rotation and discharge to be modified to facilitate 
variable field conditions. 
A complete range of sizes is available in both 70° to 250°F and 251° to 600°F 
construction. All standard drive arrangements are available and will be furnished 
according to your specifications. 
Rugged, air-tight construction: the fan housing is welded on the inside with a con- 
tinuous fillet weld. This provides gas-and air-tight housing with joints of maximum 
strength. 
Standard, self-aligning ball-bearing pillow blocks. . 
featured on all Lehigh Industrial I.E. Fans. 
Optional accessories include an inspection door, inlet and outlet flange, heavy 
duty housing construction, and drain plug. 
Get detailed information on how Lehigh I.E. Industrial Fans can 
solve your industrial exhaust problems with dependable non- 
clogging performance. Your Lehigh Representative will be happy 
to supply you with full details. Or, if you choose, write directly to 


us for Bulletin L-5: oe 2172 
“See Chemical Engineering Catalog for details and specifications”. LP-2 


LEHIGH FAN & BLOWER DIVISION 
FULLER COMPANY, CATASAUQUA 1, Pa. 


Subsidiary of General American Transportation Corporation 


. grease lubricated .. . are 


Heating, 
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Tube Fitting Features 
“Snap-in” Ferrule 


A “bite” type fitting consisting of 
body, nut. and ferrule. Suitable for 
air, water, coolant lines of copper, 
aluminum, or plastic tubing and other 
applications. Snap-in ferrule can be 
pushed in or out, but otherwise will 
not drop out. Bends in tubing can 
start adjacent to fitting’s end. 
Parker Fittings & Hose Div., Parker- 
Hannifin Corp., 17325 Euclid Ave.. 
Cleveland 12. 





Small Expansion Valve 
For Air Conditioning 


Unit for general replacement in- 
stallations and other uses. Used with 
R-12 or R-22 refrigeranis with “C” 
ieee Aa 
ity: R-12, 0.5 to 3: R-22. 0.8 to 5. 
Model “900” available in both in- 


ternally and externally equalized and 


power elements. Tons capac- 


pressure-limiting types. Valve body of 
high density brass forging. {meri- 
can-Standard Controls Div... 5900 


Trumbull Ave., Detroit 8. 





Small Automatic Temperature 
Control With +1 F Accuracy 


Unit 444 X 4 X 51% in. main- 
tains temperature control within +1 
F. Model “450” intended for panel 
mounting with visual signal indica- 
tion. Available in eight standard 
temperature ranges between 300 and 
2500 F. Special ranges also available. 
Heat automatically cut off in event 
of circuit component or power fail- 
ure. — Assembly Products, Inc., 75 


Wilson Mills Rd., Chesterland, O. 
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Heating, 


Norman schoolroom package provides 


INDIVIDUAL CLASSROOM HEATING AND VENTILATING SYSTEMS 


for complete comfort at low cost! 


No two classrooms in a school are exactly alike 


in heating and ventilating requirements during 
the school day, due to occupancy, activity, location 
and other variables. So Norman Schoolroom Pack 
age Systems were installed in St. Francis Xavier 
School to provide true comfort in each classroom 
The result was a happy combination of gas-fired 
forced warm air efficiency and economical con 
struction and operating costs. 

No separate building ts needed to house a cen 
tral heating plant. No tunnels or trenches for ducts 
or pipes. No unsightly chimney. Future expansion 
additional Norman 
Other Norman 


gas-fired units are specifically designed for non 


is simplified just install 


Systems as rooms are added 


classroom areas 


‘== Soe 
1S = = 


NORMAN ENCLOSED HVS compact horizontal unit illustrated 
with Util-i-Duct bookshelf sections 


« 


© lt tebe gay 
ain 


_ eee 


NORMAN INN-A-WAL counter flow furnace in separate heater 
room, illustrated with economical Wall-i-Duct sections 


‘ 


iz ~ 
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School: St. Francis Xavier High School, Sartell, Minn. Pastor: The Rev. 


Frank H. Ebner 


Write today for comprehensive Manual on 
Norman HVS Horizontal or Inn-A-Wal 
Counter Flow Models. 


Architect: B. J. Knowles Co., St. Paul, Minn. 
Engineer: Gausman, Moore, Inc., St. Paul, Minn. 
Heating & Ventilating: Herb Johnson Plumbing & Heating, Sartell, Minn. 


NMormanerr-’es CO. 1156 Chesapeake Ave., Columbus 12, Ohio 
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How Much Steam Should a Steam Trap Trap? 


.-. some answers to commonly asked questions 
about the primary job of a steam trap 


You don’t need a doctor’s degree in 
thermodynamics to answer the ques- 
tion at the top of this page. Natu- 
rally, a steam trap should trap all 
the steam. 

Unfortunately for you, the prob- 
lem isn’t quite that simple. After all, 
a shut off valve would trap all the 
steam ... and condensate, and air, 
and carbon dioxide as well. 

So we’d better amend the answer 
to the question this way: A steam 
trap should trap all the steam but 
must remove condensate, air and 
carbon dioxide as rapidly as they 
accumulate. 

With this established, let’s take a 
closer look at what’s involved: 


A Steam Trap Should Trap 
All The Steam 
If you’ve had experience with sev- 
eral different makes of traps, you 
already know that some trap steam 
better than others. The operating 
principle of the trap is what makes 
the difference. We like to talk about 
it because Armstrong traps are de- 
signed so that no steam can get to 
the orifice. The valve is always water 
sealed. Result: More efficient steam 
utilization, lower fuel costs. 


A Steam Trap Should 

Remove Condensate 
All traps remove condensate—after 
a fashion. For maximum efficiency 
in the unit being drained, though, 
the trick is to get it out without 
waiting for it to cool and without 
leaking steam. 

Armstrong’s water sealed valve 
takes care of steam leakage. The 
inverted bucket operating principle 
opens the trap for water regardless 
of its temperature. This means you 
get the condensate out as quickly 
as it accumulates. Result: Higher 
temperatures and better heat transfer 
in steam heated units. 


A Steam Trap Should 
Remove Air and CO, 


Part and parcel of the condensate 
removal problem is removal of air 
as well as oxygen and carbon diox- 
ide—two real troublemakers. Air 
tends to reduce operating temper- 
atures and interfere with heat trans- 
fer. CO, goes into solution to form 


See our catalog in Sweet’s Plant Engineering File 





Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 





HERE’S THE STEAM TRAP 
OF CONDENSATE AND AIR WITHOUT STEAM 


MB steam 


a CONDENSATE 


DESIGN THAT GETS RID 
LOSS 


Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times leverage 
pulls valve open. Air is discharged 
along with condensate. 








corrosive carbonic acid which, for 
example, can eat unit heater tubes. 
O, aggravates the situation. Believe 
it or not, but all traps don’t prop- 
erly remove air and CO». 

By now, you’ve probably guessed 
that Armstrong traps do remove air 
and CO,. Armstrong design (see il- 
lustration) provides continuous 
venting of air and CO,. By opening 
suddenly, the Armstrong trap cre- 
ates a momentary pressure drop to 
““pump” the air down to be vented. 
Result: Higher temperatures, faster 
heat-up, better heat transfer and re- 
duced corrosion. 

Note: When required, specially 
sized air vents are furnished. For fast 
heat-up of low pressure on-and-off 
units, Armstrong provides open float 
and thermostatic air vent traps. 


What’s the Final Answer? 


Summing it all up, you’ll get the 
best service from steam heated units 
that are equipped with traps de- 
signed to trap all the steam and re- 
move air and condensate as quickly 
as it accumulates. In our prejudiced 
viewpoint, this means Armstrong 
traps. More important are the sev- 
eral thousand users of Armstrong 
traps who have proved the point. 


Before you make up your mind, 
though, consider the minimum main- 
tenance requirements of Armstrong 
traps ... and the convenient assist- 
ance your local Armstrong Repre- 
sentative provides. These are im- 
portant plus values. 


Put Up or Shut Up 

We’re so confident that we “put 
up”. Armstrong traps are uncondi- 
tionally guaranteed to satisfy. So 
you can find out for yourself with 
practically no risk. If you’re not 
completely satisfied with the way 
they do their job, you can get your 
money back. 


* * * 


The 44-page Armstrong Steam Trap 
book goes into greater detail on 
these and other Armstrong features. 
It also discusses trap selection, in- 
stallation and maintenance. Ask 
your Armstrong Representative for 
a copy or write 


Armstrong Machine Works 
8743 Maple Street 
Three Rivers, Michigan 


&°) ARMSTRONG 
STEAM TRAPS 


813-ST 
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Differential Pressure Switch For 
Wide Ranges of Sensing and Control 


Unit operates from differential pressures as low as 
0.15 in. water gage with ranges up to 80 in. water 
gage. Will hold a set point through various total pres- 
sures; can be operated from plus, minus, or differential 
pressures in any position. Used in dust collection sys- 
tems, air filters, air curtain systems, ete. Various ad- 
aptations of unit available. Bulletin No. E-40 sent on 
request. F. W. Dwyer Manufacturing Co., Dept. 
HA-8, P.O. Box 373, Michigan City, Ind. 


Over-Fire-Air Introducer 
Increases Combustion Efficiency 


Unit preheats air entering combustion chamber of 
coal or oil installations. Preheated from 350 to 875 
air produces more complete combustion. “Fuel Econ- 
omizer” reduces smoke, soot, carbon, and sulphm 
deposits. Available in door mounted or inside-furnace 
models. Bulletins Nos. FC-2100 and FC-3100 sent on 
request. Farris Combustion Controls Corp., 400 


Commercial Ave.. Palisades Park, N.J. 





Electric Duct Heaters 
For Zoned Heating 


Can be used in single or multiple installation, in 
parallel or in series, regardless of air travel. Handles 
5.7 kw for an output of 19,500 Btu per hr. Unit has its 
own low-voltage transformer for activating thermostats 
Time-delay switching also available to bring units on 
and off line at 20-second intervals to eliminate line 
surge or sag. Lennox Industries Inc., Marshalltown. 


la. 





Remote Bulb Temperature Control 
Has SPST or SPDT Switching 


Temperaiure control for air conditioning systems 
has SPST or SPDT switching action. Opens and/or 
closes circuit, depending on model, at change in tem- 
perature. Unit has both Fahrenheit and Centigrade 
scales. Control temperature range of —20 to 450 F: 
maximum bulb temperature of 150 to 450 F. Gen 
eral Controls Co., 801 Allen Ave., Glendale 1, Calif. 
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RATCHET 
THREADER 


with new True-Centering Workholder 
Gives Better Threads Faster 4 Ways! 


Here’s Why: 

One set of dies threads 1", 114", 11%” and 2” pipe 
and conduit ...no dies to change. « Fast-to-set, 
True-Centering Workholder centers dies for true 
threads every time « Easy adjustment for accurate 
“drip” threads « It’s jam-proof . . . automatic kick- 
out—prevents jamming. 


RIGEID 65-RC with Cam-Type Workholder Also Available. 


Call your Distributor today. For your convenience, 
he maintains a complete stock of 
RIGID Work-Saver Pipe Tools and parts! 





M.S. Smith, president, Buensod- 
Stacey Corporation, designers 
and installers of dual-duct air 
conditioning for Rockefeller 
Center in New York City. 


With 3M Adhesives in world’s largest air conditioning system... 


DUCTS DELIVER COMFORT WITH NO BONDING FAILURE IN 10 YEARS! 


“We depend on 3M adhesives and sealers to assure tough, air-tight 
seals for high velocity hot- and cold-air ducts . . . and to make sure 
insulation really stays put. We’ve come to rely on the dependable 
performance of 3M products, as demonstrated by the Rockefeller 
Center job with no bonding failures in 10 years!’ The report is 
from M. S. Smith. Over 500 Buensod Dual Duct Systems have been 
installed, including most of the air conditioning at Rockefeller 
Center. This world’s largest air conditioning system has over 22,000 
tons’ capacity! 

3M Brand Duct Sealer, applied by brush, flow gun or trowel, seals 
all types of sheet metal joints. It increases duct structural strength, 
dampens vibration and, when dry, can expand to twice its length 
without breaking. For insulation, there are 3M Brand Adhesives 


ADHESIVES, COATINGS AND SEALERS DIVISION 


for every bonding need . . . formulations that withstand heat up to 
300° F., water-based adhesives that eliminate fire hazards during 
application, economical high-coverage formulations for general use. 


If construction is your business, 3M can serve you! 3M provides the 
most complete, most reliable line of adhesive products that meet 
every building need. Besides duct sealer and insulation adhesives, 
there are 3M products for bonding ceramic, clay, vinyl and rubber 
tile as well as wood, laminates and other materials . . . for sealing 
curtain-wall, other external joints and surfaces. For complete infor- 
mation, see Sweet’s Catalog, your nearby distributor, or send for 
the new booklet that explains the entire 3M line. Write AC&S Division, 
3M Co., Dept. SBHI-31, St. Paul 6, Minn. 





Ee 2 >>s, 
Minnesota (fininec ano Manuracturinc company ta a 
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Revolving Joint Can Handle 500 
Psi Air or Hydraulic Pressure 


Unit has minimum turning torque 
at speeds around 1500 rpm. Features 
case hardened steel rotor and non- 
porous carbon seat that aligns itself 
to face of rotor. Stainless steel sleeve 
has Buna N O-ring as a stationary 
seal. Rotation takes place on two 
precision ball bearings. Entire as- 
sembly seated by stainless steel spring. 
Joint casing made of alumimum. 
Rotherm Engineering Co., Inc., 7280 
E. Devon {ve., ( hicago 31. 





Round Air Duct Combines 
Thermal, Acoustical Insulation 


Glass fiber duct reduces heat loss 
and transmitted noises. Available in 
standard sheet metal sizes. Gustin- 
Bacon Manufacturing Co.. 210 W. 
10th St.. Kansas City. Mo. 





Welding Process Developed 
For Mild Steel Applications 


Welding process combines the use 
of carbon dioxide and a low alloy 
steel welding wire. W elds made on 
tubing, piping, pressure vessels, and 
compressor casings using direct cur- 
rent, straight polarity, with CO 
shielding gas. “Airco A602” tvpe 
wire available for single or multi-pass 
applications with deposition rates 
varying from | to 15 lb per hr. Has 
tensile strength of 70,000 psi; yield 
strength, 60,000 psi. Available in 
0.045 and 0.054 in. diameters. 
4ir Reduction Sales Co.. Div. of Air 
Reduction Co., Inc., 150 E. 42nd. 
St., New York 17. 
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P WAY HEATER—Gas 5 
REZNOR VENTER 


V Sere 


DFAH Series 


HEAVY DUTY 

HEATERS 

Gas and o1 Oli Fired 
S Series 


REZNOR MANUFACTURING 
MERCER PENNSY 


SELL MORE 
“TOUGH CLIENTS” 
WITH REZNOR... 


more types and sizes of direct- 
fired heaters to choose from! 


Now you can satisfy “tough clients” with just the right 
model heater for every job. The Reznor line features more 
types and sizes than any other! Choose from: 

e Money-saving, space-saving unit heaters with three con 
trol options, propeller or blower fans, 25,000 to 300,000 Btu 
e Low cost, versatile duct furnaces in capacities of 50,000 
to 300,000 Btu and up, for central heating, year-round air 
conditioning, or heating of make-up or process air. 

e Matching, quiet-operating blower packages, if a separate 
air handler is needed. 

e The new Reznor Venter, an automatic vent exhauster 
that lets you install Reznor unit heaters almost anywhere 
e Effective, five-way heaters for high ceiling applications 
300,000 to 600,000 Btu. 


Ask your Reznor representative for a copy of - — 
Catalog SA-5900, with complete data on all “ i 
Reznor heaters. Or write Dept. 51R, Reznor roe | Ne 
Manufacturing Co., Mercer, Pa. sj 


REZNOR HEATERS 


“WORLD'S LARGEST SELLING DIRECT-FIRED HEATERS” 





Barco Solves Valve Piping 
Expansion Problem 


Relieves 
Strain on 
Valves 


This photograph shows an 
interesting new installation 
of eight Barco Flexible Ball 
Joints (see arrows) on four 
250 psi boiler steam lines 
in a West Coast industrial 
plant. The schematic diagram 
(below) shows the piping 
layout. 


Due to the fact that opera- 
tion of individual boilers is 
intermittent, complicated 
expansion, contraction, and 
torsional movements occur 
in the piping. All of these 
movements are easily accom- 
modated with the aid of 
the Barco Joints, relieving 
reactive forces on the valves. 





FOUR BOILERS, 


BARCO 


BALL | 
J Ol NTS 6" BARCO 


BALL JOINTS 
1 3 Handle (STYLE 


Expansion 7 WEN—8WEN) 


2 Relieve pj. 0.8. & Y. GATE 
= Torsion VALVES 


No “End 
* Thrust" 


PROBLEM — Originally, in the plant shown above, it was thought 
that the “spring” in the long runs of piping would take care of thermal 
expansion and torsional stresses. SUCH WAS NOT THE CASE. Serious 
trouble was encountered, tending to crack valve flanges and twisting 
so they would not seat tight. 











ANSWER — Barco Ball Joints solved the problem, LOGICALLY, 
SIMPLY, ECONOMICALLY. These rugged all-steel joints have no 
thin wall sections, no critical points of fatigue, no rubber seals. They 
are practically indestructible. They provide points of flexibility in 
piping. Easy to engineer. They fit right in the piping; develop no “end 
thrust’”’; require no expensive an- 
choring. Sizes and styles to meet 
your requirements. Send for catalog 
and information. 


MOVES IN 
ANY 


BARCO DIRECTION 


MANUFACTURING CO. 
541D Hough Street, Barrington, Illinois 
In Canada: The Holden Co., Ltd., Montreal 
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Hollow Shaft Pump Motors 
With Capacities up to 800 Hp 


Weather protected units have ca- 
pacity range from 100 to 800 hp, 
with speeds from 400 to 1800 rpm 
and thrust capacities from 11,280 to 
8000 lb. Available in three or two 
phase, 60 cycles, with Class A insula- 
tion 104 F rating or Class B insula- 
tion 140 F rating. Units more than 6 
ft tall, with mounting base diameters 
of 3014 and 2414 in. Voltages of 220, 
140, 550 v from 100 to 200 hp in- 
clusive, and 440, 550, 2300 v from 
250 through 800 hp. U.S. Elee- 
trical Motors Inc., P.O. Box 2058 


Terminal Annex, Los Angeles 54. 





Solder Suspends Surface 
Oxide on Four Metals 


Solder suspends surface oxide on 
steel, copper, brass, and galvanized 
iron, without sputter. Inhibits oxida- 
tion and dissolves oil and grease. 
Neutralized with and soluble in water. 

Farrelloy Co., 1258 N. 26th St., 
Philadelphia 21. 





Combination Filter-Adsorber 
Contained in a Single Case 


“Roto Aire” combination replace- 
able media air filters and activated 
charcoal air purifiers available in a 
single case. May be operated at vari- 
ous velocities, with various densities 
and combinations of filter media. Ad- 
sorber section comprised of a series 
of replaceable cartridges containing 
activated charcoal. Burke and Co.., 
2902 Hyde Park Blvd., Los Angeles 
13. 
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O-B Valves 


intain positive control... 





























: PY iines eee ID heating-cooling systems 
Plants piping steam, water, gas, air and oil to production Accurate heating, air conditioning and balancing of year 
machinery find O-B valves hold up under severest demands ‘round combination systems are assured by O-B “Equa- 
They're made for them. O-B bronze valves (like No. 1201 temp” valves—used also for radiant heating. A quarter turn 
globe pictured) combine fine casting, precise machining of stem closes valve, simplifies draining without need for 


and sound engineering to maintain positive flow control refilling system. Special design discourages* tampering 
































sing trucks il furnace feed 
Its exclusive construction features make this UL-listed Reliable operation of oil burning furnaces is aided by this 
dispensing valve ideal for transferring LP-gas from tank O-B bar stock valve with needle point that maintains 
to tank. Body is extra heavy bronze that withstands rough precise regulation of fuel. Special copper base bronze stem 
handling. A stainless steel spring effects tight closure and and disc offer excellent ~corrosion resistance, making this 


a special latch holds valve open until it’s released. valve ideal for water and gas service as well 








You profit most when you standardize on the O-B bronze valve 
line. You find the consistent quality you want—the efficient 
operation you rely on—and the freedom of choice you need — 
in valves from k” to 3” sizes. Write for latest catalog information. 
OHIO BRASS COMPANY «* Mansfield, Ohio 


Ask your distributor for the valve 
in the orange-and-black box 
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STEEL REINFORCED’ 
PVC SHEET 


Conventional PVC is never recommended 
for operating temperatures over 160°F. 
The small picture at right graphically 
shows how a tank made of regular PVC 
distorts within 24 hours when filled with 
liquid at 212°F. 
By contrast, note the main illustration. 
This undamaged tank is made of Van- 
Cor steel reinforced PVC. The liquid in [i 
it was maintained at 212°F. for 30 days] —— 

Resistance to high temperatures is another major new product 
development by Colonial to broaden the applications of Van-Cor 
PVC products. 

Regular Van-Cor sheet without reinforcement, as well as Pipe, 
Fittings, Valves and Conduit continue to offer you all these 
benefits: 

1. Resist Corrosion of Industrial Acids and Alkalies 

2. Light in Weight (1/2that of Aluminum) 

3. Easily Installed; High Tensile Strength; Low Flow Resistance 

4. Readily Formed, Machined, Threaded and Welded 


Write for Information and Name of Nearest Distributor 


INDUSTRIAL DIVISION OF 
COLONIAL PLASTICS MFG. CO. 
Subsidiary of THE VAN DORN IRON WORKS CO. 

2685 EAST 79TH STREET CLEVELAND 4, OHIO 


EQUIPMENT DEVELOPMENTS 


Continued 





Blower Motor Has 
Reversed Stator and Rotor 


*Inside-out” blower motor reverses 
conventional relationship of rotor 
and stator. Blower wheel attached to 
fractional hp unit’s outer element, 
which is the spinning element. Field 
windings placed in shaft assembly, 
which is the stator. A permanent split 
capacitor type, unit has direct drive. 

4. O. Smith Corp., Electric Motors 
Div., 531 N. 4th St., Tipp City, O. 





Relay for Fractional 
Hp Motor Control 


Relays for control of small. self- 
protected electric motors up to 3 
hp. May also be used with solenoids 
and valves. Rated at 600 v and avail- 
able with 6, 12, 24, 115, 230, 440. 
and 550 v coils, 60 or 50 cycles. - 
General Electric Co., Schenectady 5, 


N.Y. 





Hot Water Unit Heater Motor 
Drives Both Pump and Fan 


Unit contains circulating pump 
and fan driven by small three-speed 
tap winding, shaded pole type motor. 
Ceramic magnetic drive eliminates 
need of seals. Magnetic elements of 
barium ferrite; other elements of 
stainless steel, copper, and brass. Out- 
put from 5000 Btu per hr at an 
entering water temperature of 120 F 
to 16,500 Btu per hr at 220 F. No 
flames, vents, or high temperature 
elements involved. Operates on any 
hot water source. Iron Fireman 
Manufacturing Co., 3170 W. 160th 
St., Cleveland 11. 
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We don’t know what noise 
annoys an Ba 


. but we do know plenty about eliminating industrial noise. 
Koppers AIRCOUSTAT is the pioneer product for controlling duct- 
transmitted noise in air handling systems ... and Koppers has the 
longest, broadest experience in the whole field of industrial sound 


control, from air conditioning to aircraft engines. 


AIRCOUSTAT® is the quality standard in its field. Its pioneer engineer- 
ing is matched by premium construction that features heavier gauge 
metal than competitive units. It is assembled with care to give the 
quality performance promised by its original design. And AIRCOUSTAT 
provides guaranteed attenuation certified in the laboratories of in- 


dependent research organizations. 


Write today for your copy of the Aircoustat Selection Manual, a quick 
guide to eliminating noise in all air-handling systems, to: KOppErs 
ComPANY, INc., Sound Control Dept., 3303 Scott St., Baltimore 3, Md. 


SOUND CONTROL 


Engineered Products Sold with Service 


Aircraft/Engine Test Enclosures Portable Jet Run-Up Silencers udi ric Soundmeto! Panels 
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New pressure controls ...0.5 to 150 psig. 


Diaphragm 
Pressure 
Regulators 


... With: 


PLUS-PERFORMANCE 
FEATURES 


Now ... Robertshaw engineers answer still more of your 
pressure control problems with these highly efficient dia- 
phragm-actuated companions to our famous bellows self-ops! 

Ruggedly built and modestly priced, this new 1065 
Series is offered in four diaphragm sizes, with nine different 
ranges from 0.5 to 450 psig. Single-seated 14” to 2” valves 
for positive shut-off ... piston-balanced in the larger sizes; 
double-seated, 214” to 4” sizes. 


Nylon-reinforced, moulded Buna-N diaphragm 
Spring-loaded Teflon chevron lifetime packing 
Ball-bearing wheel adjustment 
Quick-disconnect, polished monel valve stem 
Stainless steel trim standard 

Highest quality chrome steel adjusting spring 
Valve designs backed by years of field service 


For complete specifications, ask for Bulletin VH-125. Fulton 
Sylphon Division, Robertshaw-Fulton Controls Company, 
Knoxville 1, Tennessee. 


nil 


MR. CONTROLS 


EQUIPMENT DEVELOPMENTS 


Continued 





Air-to-Air Heat Pump Suited for 
Commercial, Light Industrial Use 


Wall-mounted heat pump supplies 
18,000 Btu per hr cooling and 17,000 
Btu per hr heating. Packaged units in 
embossed aluminum cabinets approxi- 
mately 6 X 2 X 1 ft. Equipped with 
twin squirrel-cage blowers, driven 
by a 14 hp motor and capable of 
moving 650 cfm of air through the 
ductwork, Back panel removable, al- 
lowing access to all components. - 
Westinghouse Electric Corp., 3 Gate- 
way Center, Pittsburgh 22 





Two-Way Radios Offered 
In 15-Watt Models 


Two-way radios for operation in 
low band (27-50 mc.) and high band 
(150-174 me.) with VHF-FM audio. 
Unit has 15 tubes and two transis- 
tors; battery drain is 4.2 amp. Con- 
trol section contains transistorized 
power supply adaptable to 12 v neg- 
ative or positive ground electrical 
systems. Aluminum constructed unit 
114 X 734 X 121% in; weighs 10 
lb, including microphone and built- 
in speaker. General Electric Co.., 
Communication Products  Dept., 


Lynchburg, Va. 





Portable A-C Arc Welder 
For Medium-Duty Service 


Model “M 18 T-1” operates on 180 
amp, 80 v open circuit. Allows weld- 
ing with all types of electrodes from 
1/16 to 3/16 in. in diameter. Unit 
mounted on wheels. Automatic bal- 
ance volt-arc provides a deep pene- 
trating arc at high ampere settings 
and a soft arc at low settings. The 15 
to 180 ampere range covered in 15 
steps. — Metal & Thermit Corp., 
Rahway, N.J. 
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Still no sign of wear or corrosion in 
Patterson-Kelley storage water heater 


AFTER 26 YEARS OPERATION 


Credit Revere Copper for 
this outstanding performance 


The copper-lined heater you see above was installed in 
the Bronx County Courthouse Building, New York City, 
in 1932, and processes rust-free hot water for the 1,000 
staff members and more than 5,000 visitors daily. 
Department engineers inspected the heater annually, 
the last inspection being in June, 1958. At that time the 
above photo was taken of the heater’s interior. After 26 
years constant use, processing over 8,500,000 gals. of 
water at the average rate of 4 tons per day, the heater was 
found to be in excellent condition, all original fittings in 
good operating condition and copper tube bundles and 
supports showed not one sign of wear or corrosion. Once 
again copper has proved a most efficient, economical and 
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durable material in storage water heater service. 

Find out how copper and its alloys can help you in your 
corrosion problems, whether it be storage water heaters, 
heat exchangers, condensers or distillation units. Call on 
Revere’s Technical Advisory Service with its great store- 
house of knowledge on this subject. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 
230 Park Avenue, New York 17, N. Y. 


n Principal it 
MOVE 


Distributors Everywhere. 





The Only Heater in the World 
with a Protective Shield of Nickel 


Alone in its class... Miracle NICK-O-LINE, 
the heater with rust and corrosion resistance 





equal to hardened stainless steel. Through 
chemical science’s remarkable Kanigen* 
process, a tough, smooth, non-porous coat- 
ing of nickel is chemically deposited on the 
heater’s vital inner surfaces. The result is 
total protection from the destructive ele- 
ments in problem water. Coupled with a 
highly critical quality control production 


technique, nickel lining means the revolu- 
tionary NICK-O-LINE will last and last 


and last. 


F Wars? 
FIRE TUBE CONSTRUCTION 
provides greater heating surface 
area . . . boosts recovery ... an 
unlimited supply of economical 
hot water. 
SEDIMENT RESERVOIR — 
Water leg design allows sediment 
in water to drop below critical 
heating surface . . . provides easy 
cleaning access. 
COMPLETE SIZE RANGE from 
80 to 600 gallons storage capac- 
ity, with recovery up to 1,500 
gallons per hour. 
CONTROL SYSTEM — Top 
quality designing by General and 
Minneapolis-Honeywell provides 
dependable and consistent opera- 
tion. Features 100% automatic 
safety shut-off control. 


* 
Kanigen® is the mark identify- 
ing chemical reduction of a 
high-nickel, low phosphorous 
alloy by General American 
Transporation Corporation and 
its licensees, and the coating 
resulting therefrom. 
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PROOF OF PERFORMANCE 


Mr. J. R. Tozer of Dallas, owner 
of one of the world’s largest 
Coin-Ops installed NICK-O- 
LINE heaters in his plant specifi- 
cally to combat one of the coun- 
try’s toughest water problems. 
“Not only did we have to supply 
76 thirsty washers, but the area 
water is so corrosive that it has 
been known to eat right through 


‘lead pans. We studied them all 


... price, recovery, performance, 
capacity, guarantee, service . 
but we chose Commercial. It’s 
got what it takes.” Write im- 
mediately for illustrated litera- 
ture and prices. 


COMMERCIAL HEATER CO. 


Specialists in Industrial and Commercial Water Heating 
3020 Galvez © Fort Worth 11. Texas 

Contact your nearest Commercial Heater representative 

or this company direct for information. 


Copyright 1960 by Commercial Heater Co, 


EQUIPMENT DEVELOPMENTS 


Continued 





Flowmeter Regulator 
For CO, Welding 


Atmospherically heated flowmeter 
regulator for gas-shielded metal-arc 
welding using CO, gas. Eliminates 
freeze-up in flow control equipment 
by isothermically expanding high 
pressure CO, gas through two stages 
of pressure reduction. Unit consists 
of a chrome-plated pre-set single stage 
regulator, a heat exchange coil, a 
second stage of pressure reduction, 
and a float-type variable-area_pres- 
sure compensated flowmeter. — Air 
Reduction Sales Co., Div. o} dir Re- 
duction Co., Inc., 150 E. 42nd St.. 
Neu York 17. 





All-Purpose Saw-Knife Cuts 
Wood, Metal, and Plastics 


Unit for use as a keyhole saw o1 
knife. Contoured 614 in aluminum 
handle. diecast in two sections. Has 
storage space for three blades and 
blade guard. Furnished with wood- 
cutting blade, metal-cutting blade. 
three knife blades, and blade guard. 

Stanley Tools, Dept. PD, Division 
of The Stanley Works, 195 Lake St.. 


Vew Britain, Conn. 





Universal Drive Permits 
Drilling at 52 Deg Angle 


Drive converts any power drill, 1/, 


to 14 in. capacities, into a variable 


angle tool. Will drill at angles up to 


52 deg. Can be mounted directly in- 
to any drill spindle with 3g X 24 in. 
male or female thread. Furnished 
with threaded sleeve permitting use 
of either 14 or 1% in. chuck. Catalog 
sent on request. — Glenwood Gyro- 
Drive, Inc., Gleenwood, Minn. 
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R/M Rubber Expansion Joints and Pipe 
Solve Piping Stress and Vibration Problems 


R/M Rubber Expansion Joints absorb pipe movement. 
They respond to the slightest pressure . . . preventing 
stress and strain on pipe and fittings that can cause 
major trouble in ventilating and air conditioning sys- 
tems. R/M Rubber Joints also insulate system com 
ponents against destructive vibration and noise. Where 
space is limited or equipment is operated above rated 
capacity, R/M Rubber Expansion Joints compensate 
for misalignment due to stress loading. They are avail- 
able in a wide range of natural and synthetic rubber 


R/M POLY-V* DRIVE 


Single, Parallel V-Ribbed Belt 


MORE POWER—LESS SPACE 

CONSTANT SPEED RATIO 

ELIMINATES MULTIPLE V-BELT “MATCHING” PROBLEMS 
MAINTAINS GROOVE SHAPE 

LESS BELT AND SHEAVE WEAR 

LESS INVENTORY (2 cross sections instead of 5) 


CONVERT TO POLY-V and BE SURE! 


CONDOR V-BELTS 


For Heavy Industrial Multiple Belt Units 


@ 40% MORE H.P. AT STANDARD V-BELT PRICE 
@ PRECISION MADE 
@ SMOOTHEST RUNNING V-BELTS MADE 

MORE GRIP, LESS SLIP 

LONGER, TROUBLE-FREE SERVICE 

LOWER DRIVE COSTS 


types for use with gases, fluids or semi-fluids over a 
temperature range to 200° F. 


Condor Flexible Rubber Pipe is ideal for pipe lines sub 
ject to noise, vibration, electrolysis, corrosion, abrasion 
or taking backbends. It will outlast iron or steel—elimi- 
nate leaky joints at bends. Let an R/M Distributor 
discuss with you the advantages of R/M Rubber Ex- 
pansion Joints, Condor Flexible Rubber Pipe and other 
R/M rubber products for your heating and cooling 
applications. Write for Bulletin M685. 


NEW R/M CX V-BELT’ 


For Light Duty Drives 


EXTREMELY QUIET . . . VIBRATION-FREE 


ONLY FULLY-MOLDED, FULLY-JACKETED 
LUGGED V-BELT 


FOR SMALL PULLEYS 

FLEXIBLE, STRONG, RUGGED 
OUTLASTS OTHERS UP TO 8 TO 1 
NO FLEX-CRACKING 


HOLDS SHAPE AND 
EFFECTIVE LENGTH 
WITHOUT STRETCH 


*Made for original equipment. Patented. 


RAYBESTOS-MANHATTAN, INC. 


PASSAIC, 


MANHATTAN RUBBER DIVISION, 
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ENGINEERED 
RUBBER 
PRODUCTS 
... MORE USE 
PER DOLLAR 


NEW JERSEY 
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For Commercial Installations 
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Independent famous ‘“Fabrikated” construc- 


tion makes these grilles especially adaptable 
to large sizes for schools, hospitals, hotels, 
and other commercial buildings. 


CHECK THESE FEATURESs 


Vertical or horizontal bars strengthened by in- 
terlocking cross bars; no vibration. 


Tamper-proof. Changes in air distribution cannot 
be made by unauthorized persons. 


Mesh (% x 1"¢) filters 72% of free area yet dark- 
V ens the duct and reduces highlights from back of 
the grille. 


14 gauge steel solid bars 42” deep—strong enough 
to be ‘‘kick-proof’’—(a must for schools). 


All bars made from round edge stock. No sharp 
edges. (A must for schools). 


The only grille for taking abuse in school gyms 
and hospital psychopathic wards. 


These grilles are unusually rigid-strong and exceed- 
ingly resistant to impact—the best that money can buy. 


We make them in any size. Send your specifications. 


We are prepared to give immediate service because 
we always stock grille parts for any size. 


| THE INDEPENDENT 
~ REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 


EQUIPMENT DEVELOPMENTS 





Continued 
Combustion Safety Relay 
Can Be Burner or Remote Mounted 





Combustion detector does not react to radiant heat 
or ignition spark, but only to flame rays. Non-electric 
“LuXray” system may be installed in the blower end 
of burner where operation is unaffected by foreign 
matter. Can be burner or remote mounted, and used in 


various types of furnaces with different kinds of com- 
bustion chambers. 


General Controls Co., 801 Allen 
Ave., Glendale 1, Calif. 





Flexible Rubber Pipe for Operating 
Temperatures Up To 250 F 


Flexible rubber pipe for use on piping installations 
having a temperature operating range up to 250 F. 
Particularly suited for dual hot and cold water cir- 


culating systems in air conditioning and heating instal- 
lations. 


“Dacron 


able, 


“Soundzorber HT” made of “Neoprene” and 
.” All pipe sizes up to 12 in. in diameter avail- 
furnished with standard integral full-faced 


flanged ends. Standard lengths available up to 9 ft. 
General Rubber Corp 


67 Summit St., Tenafly, NJ 





Multi-Boiler Heating Plant Has 
Step-Controlled Input Modulation 


Unit composed of individual cast-iron heat exchang- 
ers with patented horizontal sections manifolded into 
common supply and return headers. Separate combus- 
tion chambers sequence-fired by electronic step-con- 
trol. Control coordinates signals from outdoor thermo- 


stat and immersion thermostat in supply water. In- 
put ratings from 360,000 to 3,600,000 Btu per hr, 
operating on manufactured, natural, or propane gas 

Hydrotherm, Inc. Clinton Ave., Northvale, N.J. 





Variable Speed Drives 
That Require No Lubrication 


Variable speed drives have sealed and shielded fac- 
tory lubricated bearings. Shaft surfaces impregnated 
with special wear-resistant material; non-metallic bush- 
ings of equally wearing-resistant material. Available 
in 14 to 25 hp having output speeds from 4660 to 0.4 
rpm in variations up to 10:1. All units drip-proof, 
totally enclosed .fan-cooled, and explosion-proof. - 


Sterling Electric Motors, Inc., Dept. B-1, 5401 Tele- 
graph Rd.. Los Ingeles 22. 
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meet the combustion 
EFFICIENCY EXPERTS 
from GENERAL CONTROLS 


Wondering how to step up your boiler efficiency, cut down on 
costs? General Controls puts a real damper on fuel waste... 
with a draft control system that pays for itself again and again. 
It’s the system that goes in easily, inexpensively—with any 
type boiler, any type fuel. Saves you as much as 25% on fuel. 
Saves on manpower, too! 


You’d better get acquainted with our panel of efficiency experts : 


A DRAFT PROGRAM CONTROL: Start-up, shut-down, measures 
draft changes and sets damper for any firing rate. Optional 
safety feature shuts down boiler when draft condition is 
unsafe. Fast, accurate...senses atmospheric changes. 


DRAFT INDICATOR: Provides continuous visual readings of 
draft conditions in combustion chamber and/or stack. 
FLUE GAS TEMPERATURE INDICATOR: Shows boiler efficiency 
by indicating excessive heat loss. 

STEAM PRESSURE INDICATING CONTROLLER: Indicates boiler 
pressure on main instrument panel, and gives accurate 
on-off or proportioning control. 


ACTUATOR: Operates stack damper to maintain constant 
combustion chamber draft. 





Call in the GENERAL CONTROLS Gy G is 


MAN in your area today to work out a 


draft control system for your plant. Q ‘% 
Or get all the facts by return mail from 


NERAL CONTROLS 


Glendale, Calif. * Skokie, III. » Guelph, Ontario, Canada 
Eight Plants — 42 factory branch offices serving the United States and Canada 


{ f 
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Data to Help You Select 
the Right Hot Water Boiler 


Useful information on the International-LaMont 


THERMOJET® for Hot Water Heating Systems. 


Representing a major engineering breakthrough in hot water generator design, 
the fully packaged International-LaMont THERMOJET® with its unique record 
of successful operation in modern hot water heating systems is thoroughly 
described in this new bulletin. Built in standard sizes from 250,000 through 
14,000,000 Btu/Hr. for oil and/or gas firing, the remarkable THERMOJET® pro- 
vides for a high degree of system design flexibility in terms of temperature, pres- 
sure, and temperature differentials selected. 


Topics included cover: . . . How thermal shock is totally eliminated ... 
The significant advantages of forced recirculation ... Unrestricted system design 
criteria . . . Higher temperature differentials — The key to optimum efficiency 
and economy .. . Boiler size comparisons with major THERMOJET® space sav- 
ings available for all types of buildings. 


Write today for your copy of Bulletin 
1900, or mail the coupon provided below. 


THE INTERNATIONAL BOILER WORKS CO. 


8 1O SPRUCE STREET EAST STROUDSBURG, PA. 
Steel Firebox Heating & Power Boilers ¢ Low & High Pressure Water Tube Package Boilers e Inter- 
national-LaMont Forced Recirculation Generators ¢« ASME Code Pressure Vessels & Welded Products 


BOILER BUILDERS 

SINCE 1886 
Manufactured and sold in Canada under agreement with CANADIAN VICKERS LTD. Montreal, P. Q, 
Please send me your new Bulletin 1900 covering International-LaMont 
THERMOJETS for low, medium or high temperature water heating systems. 
Name 
Title 
Company 


Address 
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to know 





Continued from page 40 


tem. Operating pe rformance under 
varving conditions such as load, 
air flow, temperature, efficiency, 
gas consumption, etc, also can be 
measured. Rates of cooling water 
flow through the unit itself and 
through the mechanical induced 
draft type cooling tower may be 
observed continuously. 

The installation will have three 
primary functions. according io 
Professor (,eorge M. Nixon. head 
of the mechanical engineering de 
partment of the University. First. 
it will permit students to conduct 
air conditioning experiments on a 
suitable plane. Second. it will 
make possible additional research 
and development in this field. And 
third. it makes available to indus- 
try the facilities and staff mem- 
bers of the University. 

\ research program io investi 
gate utilization of the gas fired 
absorption air conditioner as a 
heat pump is also planned, Pro 
fessor Nixon stated. 

The department of mechanical 
engineering at the University of 
Bridgeport is currently engaged 
in establishing a laboratory io 
specialize in the study of air con- 
ditioning and refrigeration appli- 


cations. 


HPAC Contributing Editor 
Has Work Published 
In Japanese Paper 


Part of the book, “Air Condi- 
tioning Analysis.” by William 
Goodman, member of Heating. 
Piping & Air Conditioning’s 
board of consulting and contrib- 
uting editors, has been translated 
into Japanese in a Japanese publi- 
cation. Much of the book’s infor- 
mation appeared first in Heating, 
Piping & Air Conditioning be- 
fore being compiled into book 


form. 
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Patent Pending 


HAS NO EQUAL! 


Only Jenn-Air’s QT Sound Con- 
trol Curb absorbs 90% of the ex- 
hauster’s sound power at inlet—a 
performance rating verified by inde- 
pendent laboratory tests. This is 
equivalent to the attenuation of 18 
feet of 14” square duct lined with 
one inch of glass fiber (6# density). 

Jenn-Air’s QT Curb achieves 
whisper-quiet ventilation without 


sacrificing air moving capacity. Air 
delivery is only 10% less (including 
damper loss) than through a conven- 
tional curb. 

Get all the facts before you specify 
—you'll find that the OT Sound Con- 
trol Curb has no equal when it comes 
to effective noise suppression of 
power roof exhausters. Write for 
Bulletin 601-SC. 


JENN-AIR leads in 
functional 


aa 


imagineering 








JENN-AIR PRODUCTS COMPANY, INC., 1102 STADIUM DRIVE, INDIANAPOLIS 7, INDIANA 
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There’s a 


WEINMAN 


Condensate 
Return 
Unit 


for 
every 
“wet” 
heating 
SAC 


EFFICIENT... DEPENDABLE 
Weinman Types ACV and ADV Condensate Return Units 
are a wise investment in fast, trouble-free condensate return 
and overhead return of water or other liquids in gravity cir- 
culating systems. 

SINGLE AND DUPLEX PUMP MODELS 
Weinman designs single pump models to meet standard 
requirements; duplex pump units for. systems with heavy 
condensate loads and other liquid return or where a standby 
pump is needed. Both types handle liquids to 200° F. under 
hard, continuous service. 

STEEL OR CAST IRON RECEIVERS 
Both units are available with either steel or cast iron receivers 
to meet specific requirements for handling different liquids. 

BOILER FEED UNITS 


Either model converts to an efficient boiler feed unit by 
adding a solenoid-operated make-up valve. 


Weinman Condensate Return Units are rated up to 65,000 
sq. ft. EDR at 60 psi. For complete information write for 
Bulletins 900 and 910 or call your Weinman pump specialist. 
He’s in the Yellow Pages. 


CENTRIFUGAL SPECIALISTS 





you'll want 
to know 





How To Balance an 
Air Distribution System 


THE BASIC requirement for good 
air distribution is the selection 
and installation of proper equip- 
ment, according to Robert Guthrie. 
Barber-Colman Co. Mr. Guthrie 
discussed this topic at the recent 
Heating and Air Conditioning En- 
gineering Institute at the Univer- 
sity of Wisconsin. 

Poor air distribution is com- 
monly due to an omission in the 
design which prevents a_ clear 
understanding of what equipment 
is required. The contractor fails 
to recognize the intent and uses 
low quality equipment. This can 
be overcome, says Mr. Guthrie, 
by being explicit in describing the 
procedures to be followed in bal- 
ancing air systems. 

Specifications should spell out 
such things as who does the bal- 
ancing, what is to be accomplished 
by the balancing procedure, and 


how the results are to be reported. 


Who Does the Balancing? 


Various arrangements are used 
throughout the country with the 
responsibility shifting from one 
group or individual to another. 
These are: 

1. Mechanical contractor, under 
supervision of consulting engi- 
neer or architect’s respresentative. 

2. Mechancial contractor, in co- 
operation with equipment manu- 
facturer. 

3. Equipment manufacturer. 

1. Independent balancing  or- 
ganization (This is catching on in 
some areas, Mr. Guthrie said). 

5. Technicians, under supervi- 


sion of the consulting engineer. 


What Is To Be Accomplished? 


Proper air quantity of each out- 
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FLUOR 
COOLING 
TOWERS 


% 


You'll get more cooling at lower cost, and longer 
tower life under all operating conditions with Fluor 
Cooling Towers. From heavy industrial installations 
to light central station air conditioning and refriger- 
ation units, there’s a Fluor Cooling Tower to meet 
your specific needs. 





31 e) a COOLING 


PRODUCTS COMPANY TOWERS 











higher 
performance 


lower 
maintenance 
cost 


built-in 
permanence* 


A division of The FLUOR CORPORATION, Ltd. GENERAL OFFICES: P. 0. Box 1267, SANTA ROSA, CALIFORNIA 
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“ENTERPRISE Burners perform 
/ you'll want 
to our fullest expectations to knew 
—year after year” 


Says Otto Walters, Head Custodian, 
Capuchino High School, San Bruno, Calif. 4 continued from page 200 





let at manufacturer’s rated sound 
level. at optimum fan operation is 
to be established. 


How Are Results Reported? 


Contractors should furnish a 
data sheet including the follow- 
ing information: 

1. A list of measured air quan- 
tities, 

2. Fan static pressure for all 
supply and return units. These 
should be related to the cfm and 
the fan curves. 

3. The speeds of all fans. 

1. The motor amperage draw 
during full load operation. 

A check list was offered by Mr. 


Guthrie to assure avoidance of air 








distribution balancing problems. 
To be checked are: 


1. Specifications, to see if they 


Users, Engineers, Contractors—all agree: en te bition’ et 
teria. 


“Everyone Benefits When It’s an Enterprise” 2. Fan, is it controlled or run- 


ning wild? 


3. Are provisions made for bal- 
The man who's on the job with heat- range of Enterprise Burner sizes ancine runouts? 
ing operations day after day has_ shown here: = ia 
the facts. At the modern, two-level 1. Have 
Capuchino High School facility — 
which includes fifty-one class rooms, 
heated pool, gym, theater, auditorium, 
cafeteria, shops and kitchen—this man IN - 
is Head Custodian Otto Walters. His ae taeda a Ere Radiation. 5. Have provisions been made 
four Enterprise Burners have deliv- Size Max |CF/HR|LBS/HR| BHP! — for follow up? A check is neces- 
ered smooth, trouble-free service for + 
both class rooms and hot water needs 4 | ae} 1680 sary after the initial balancing to 
5 days a week for nearly eight years. Ae Dsend bed = 
15 | 2250| 1740 | 7050 
20 | 3000] 2320 9400 adjust and throw system entirely 


necessary duct acces- 
HORIZONTAL ROTARY OIL BURNERS, sories been provided to facilitate 


& COMBINATION OIL & GAS BURNERS : ‘ 
final balancing (dampers, con- 





OUTPUT trolled dampers, etc.). 











a7 
D> 


make sure that occupants do not 


On-the-job performance such as 
this naturally scores big with every- 
one down the line —dealer, engineer, 
contractor and user. Check the facts— 
you'll learn that the men who specify 
and work with Enterprise have found 
the best burner buy! 

Fit your specifications to the right 
burner model from the complete 


30 | 4908) 2400 pened out of balance. In some cases, men 
35 | 5250| 4060 16400 
50 | 7500| 5800 23400 
60 | 9000| 6960 28200 dle psychological balancing unbal- 
75 |11250) 8700 35250 ance the system. 

100 {15000 | 11600 46900 . 

135 |20250 | 15660 63400 
200 |20000 23200 94000 of the independent balancing serv- 


| 


the contractor sends back to han- 


Mr. Guthrie expects to see more 


Eerexe TITArmMOA > 

















ices as systems become more com- 
plex. He said that these services 
are sometimes held responsible for, 
The Choice of Heating Experts and paid for, all balancing during 


ENTERPRISE 50% 
Psychological adjustments made 
DEPENDABLE BURNERS during the first year are recorded, 
and a final balance is checked and 


ADEL DIVISION, GENERAL METALS CORP. * 1444 WASHINGTON AVE., HUNTINGTON 1, W. VA reported at the end of the year. 
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TO MANUFACTURE 
TO DEVELOP 


completely 
self-contained 
air conditioning units 


GOVERNAIR CORPORATION 


. . . began the manufacture of the first completely 





self-contained commercial type air conditioning 
units in 1937. Development has been continuous 
since that time, and Governair now manufactures 
packaged air conditioning units, for both commer- 
cial and industrial application, in the widest range 


of capacities available in the industry. 


Governair Corporation also constantly recognizes 
the importance of producing a high quality, com- 
pletely flexible system to benefit the end user 
best. Production facilities are tailored to accom- 
plish these ends economically. This, in turn, makes Air er no net 
the Governair prices highly competitive, even oe 
though only the finest components are used in 


ay 


the assembly. 


Development of the larger tonnage units has made 


TYPE ST 


available the economy of installation and reliabil- 


Mode 


ity of a factory balanced and tested package = 
system .. . for even the largest industrial require- 
ments. Single units of 120 ton capacity are being 
fabricated regularly — and to the exact specifi- 


cations of the customer. 


GOVERNAIR CORPORATION 
4840 NORTH SEWELL 
OKLAHOMA CITY, OKLAHOMA 


ww i ” 


J 
Write for detailed information, or con- 
sult your yellow page directory for the 
1 


name of our local representative. 
NF 
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Introducing... 


DAVIDSON 


Roof Exhaust Fans 
with 
Fiberglass Housings * 
in 
COLOR! 


*Pat. Pending 


_ 
el 


ae P C ee Model 


Now ... an extensive line of low-profile 
PC Fans is available with your choice of six 
sealed-in colored housings: light blue, dark 
blue, tangerine, buff, gray and white. 

These new housings deaden sound, re- 
quire no maintenance and withstand all 
elements. This new dimension in styling .. . 
plus all the advantages of Davidson Hyduty 
PC Fans: 


@ Famous Davidson rugged 
construction 
NEMA Standard Motors 


Vibration-isolated 
construction ; 


Ratings conform to 
Standard Test Code 


For complete facts, write: 


DAVIDSON FAN Co. 


Dept. B, 213 California St. 
Newton 58, Mass. 


The original manufacturer of roof fans — 
Founded 1915 


Charter Member AMCA 











you'll want 
to know 





Construction Contracts 
Set Record for Year 


AN ENORMOUS volume of construction contracts 
awarded in December pushed the total for 1960 to a 
new all-time high for the United States, F. W. Dodge 
Corp. reported recently. 

Leading the way in gains were heavy engineering and 
non-residential construction. Heavy engineering was 
up 92 percent over the same month in 1959. Non resi- 
dential construction increased 26 percent. Totals for the 
year saw heavy engineering up 16 percent and non- 
residential up 7 percent. Residential construction 
suffered a 12 percent decrease for both December and 
the yearly total. 

Total construction contracts for the year amounted 
to $36,317,629,000, slightly ahead of the previous rec- 
ord set in 1959. It was the 14th year in a row in which 
the record has been broken. The December figure 
was not only the largest for any December, but on a 
seasonally adjusted basis, it was the highest peak re- 
ported for any month. The Dodge index reached a 
record of 302 (1947-1949 = 100). 


Roof-Mounted Air Conditioners 
Cool, Heat Computer Plant 


A MODEL electronic computer plant in Palm Beach 
Gardens, Fla. is heated and cooled by 58 roof-mounted 
unitary air conditioners which supply a total capacity 
of 1000 tons of cooling. Composed of five buildings, the 
facility is owned by the Radio Corp. of America. 

Among the design problems of the heating and 
cooling system encountered by architect Malcolm E. 
Wells and consulting engineers Arthur Parker Asso- 
ciates was the need for flexibility and attractiveness. 
Roof-mounted units were selected because of their 
speed of installation and ease of future expansion, ac- 
cording to Air Conditioning, Inc. They were sup- 
plied in low-silhouette models and painted dark beige 
to conform to the general architectural and color 
scheme. 
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“Open for Discussion” 


Continued from page 8&0 


Adds Further Comments on Chemical, 
Mechanical Means to Boiler Protection 


[ WOULD LIKE to comment on the suggestions in the 
February issue by J. P. Prosser of the Raytheon Co., 
on my answer to the question, How Can We Protect 
Boilers’ Internal Metal Surfaces? in the November 
1960 issue. 

At the outset I should note that my recommenda- 
tions related solely to heating boiler systems. | am 
in agreement with Mr. Prosser that deaeration of 
feed water is essential to the successful operation of 
high pressure boilers when dissolved oxygen is a 
problem in the make-up or the condensate return. 

In my opinion, the question of protecting against 
water side corrosion in heating boilers is one of 


economics. The use of an effective deaerator will con- 


trol oxygen corrosion by mechanical means which 


eliminate the cause. The practices suggested in my 
inswer to this question in the November 1960 issue 
will control oxygen corrosion by chemical means 
which inhibit such corrosion even when oxygen is 
present in concentration as high as 6 milliliters. 

The chemical treatment will cost a few dollars pet 
year for each 10,000 sq ft of installed radiation. | 
do not know how much it would cost to install and 
operate a deaerator. That device would need the ca- 
pacity to deaerate about 3000 lb of water per hr for 
each 10,000 sq ft of installed radiation. 

Mr. Prosser has stated that chemical compounds 
designed for protecting against oxygen corrosion may 
form protective coatings on the internal surfaces and 
thereby impede heat transfer by a small amount. It is 
true that some chemical boiler water treatments may 
coat the heating surfaces of boilers in which they are 
used. Usually these treatments are those which are 
introduced frequently, often daily. The treatment 
which I suggested is one of the so-called “one-shot” 
treatments which are introduced only at the time 
when boilers are refilled after draining, usually once 
per heating season. To the best of my knowledge and 
belief, this inhibitor does not coat the heating surfaces 
nor otherwise interfere with the heat transfer rate in 
boilers. 

I am glad that Mr. Prosser has called attention to 
the fact that oxygen corrosion in boilers may be con- 
trolled by the use of deaerators in the makeup and 
condensate return lines. His comments will serve 
to bring this subject to the attention of engineers who 
design steam heating systems. 

Joun W. Turner 
Consulting Engineer 
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Announcing the New 
Air-Master Series 92 


THE ULTIMATE IN ADJUSTABLE LOUVRE 
REGISTERS AND GRILLES 


Here's 4-way deflection with “pin-point” air contro! . . . 
for commercial and residential installations . . . the 
product of years of testing and development. 


e CONSTRUCTED OF RUST-FREE 


ALUMINUM 
¢ COMPLETELY CONDENSATION-PROOF 


A sturdy, yet lightweight unit that defies comparison 
for both beauty and performance. 


The Air-Master series contains 
four register styles and four 
styles of grilles. All standard 
and non-standard sizes are 
now available. 


Ask your local jobber about the new A 
Air-Master Series and get your copy . 
of the new full-color A & A Catalog 60 A 


or write direct to: 





Don’t design a 


DRAFT SHORTAGE 


into your 


GAS BOILER 


installations 


Specify a double-acting 


DRAFT CONTROL 


*With a Field the draft assistance of the chimney be- 
comes available to the boiler for abundant draft at all 
firing rates, precisely controlled to the optimum twelve- 
to-one air-to-gas ratio recommended for clean, bright, 
efficient combustion. For 5” through 34” flue outlets. 
Write for specification data. 


Specify Field Draft Controls for gas, gas-oil, oil or coal, 
for boilers, furnaces, incinerators, with natural, forced or 
induced draft, 5” through 34” flues. 


FIELD CONTROL DIVISION 


Conco Engineering Works, Inc., Mendota, Illinois 
Spartan Tool Division — Powered Sewer Cleaning Equipment 
AFFILIATES: Materials Handling Division — Cranes, Hoists 
Conco Building Products, Inc. — Brick, Tile, Stone 


RECENT TRADE 
LITERATURE... 





» AIR CONDITIONER, FAN-COIL- 
FILTER 


assembly available as a basic unit, as 


two page bulletin describes 


concealed cabinet. or deluxe cabinet 
for either DX or water. Basic con- 
struction and performance data 
charted in graph form, listing nomi- 
nal ratings for 13-model line. Cfm 
range listed at 500 to 1750 in one- 
fan, and two-fan units. Drayer-Han- 
son Div., Hi-Press Air Conditioning 
of America, Inc.. 3301 Medford St.. 
Los Angeles 63. 


>» BURNERS, ATMOSPHERIC, 
GAS-FIRED—\A4 page Bulletin No. 
H-1 describes eight units with maxi- 
mum firing capacities from 10,000 
to 2.750.000 Btu per hr. Gives di- 
mensions, specifications, and engi- 
neering data for pipe. immersion, 
ring, box, and “U” type burners, at- 
mospheric injectors, and packaged 
burners. Gives introduction to oper- 
ating principle of atmospheric burn- 
ers and illustrates six typical instal 
lations. Eclipse 
Fuel Engineering Co., Rockford, Ill. 


Combustion Div.. 


» CONTROLS, FREQUENCY RE- 
SPONSE OF —12 page Bulletin TM-6 
gives fundamental knowledge of the 
terminology and a basic understand- 
ing of this control field technique. 
Fisher Governor Co., P.O. Box 307, 
Marshalltown, Ia. 


» CONTROL SYSTEMS, COM. 
BUSTION—32 page Bulletin 1001 
gives analysis of proportioning and 
metering combustion control systems. 
Describes operation and mounting 
procedures, and _ illustrates with 
block-diagrams. Typical applications 
given, proceeding from basic ‘to com- 
plex systems. Reliance Instrument 
Div., Electro-Mech Corp., Norwood, 
VJ. 


» DRIVES, ADJUSTABLE SPEED 
-six page Bulletin 2900 describes 
four types of complete package ad- 
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MSA reports on: 
How to Select 
an Air Cleaner 


MSA reviews here some of the fac- 
tors which influence selection of air 
cleaners. A speaking acquaintance 
with these factors can save a lot of 
time and money. If you would like 
to dwell further on any of these 
points, please drop us a line. We 
believe we can be of great help in 
answering questions on your specific 
air cleaning problems. 


CLASSIFICATION OF PARTICULATE 
LOADS—Let’s draw a parallel. Be- 
cause of the heavy dust load in a 
sand blast booth, you would have 
to select a sand blast mask instead 
of a dust respirator. Selection of a 
particulate space filter is much the 
same proposition. You must deter- 
mine the quantitative nature of the 
particulate load. 

For this purpose, let’s briefly 
classify particulate loads. A light 
load is 0.1 to 1 grain per 1000 cu. ft. 
A medium load is | to 1000 grains 
per 1000 cu. ft. A heavy load is 1000 
grains and up per 1000 cu. ft. 

One grain per 1000 cu. ft. =2.3 
mg per cubic meter = 2.3 micrograms 
per liter. One milligram is equivalent 
to 0.015432 grains. As a comparison, 
the concentration of the U. S. 
Bureau of Mines silica dust test is 
approximately 22 grains per 1000 cu. 
ft. of air. 


CLASSIFICATION OF NORMAL 
LOAD RANGES—Country air usu- 
ally registers 0.2 grains/1000 CPF. 
Small town air ranges from 0.2 to 
0.4 grains/1000 CF. City residential 
air ranges from 0.4 to 0.8 grains/ 
1000 CF. City industrial air ranges 


from 1.0 to 2.0 grains/1000 CF. And 
air from industrial operations weighs 
in at 4.0 to 8.0 grains/1000 CF. 7000 
grains, incidentally, is equal to | Ib. 


CLASSIFICATION OF PARTICU- 
LATE CLEANERS—Y our actual load 
condition will determine which 
group of particulate cleaners is of 
immediate interest to you. 

For the heavy loads: gravity sep- 
arators, cyclone separators and 
sonic collectors. 

For the medium loads: all of the 
above plus bag filters, impingement 
type box filters, and wet collectors. 

For the light loads: box filters of 
both types and, in addition, electro- 
static precipitators. 

Of course, if you require ultra fil- 
tration on heavy load conditions, 
you should use M-S-A® UltraAire* 
Space Filters after the heavy duty 
filters. 


PHYSICAL CHARACTERISTICS OF 
THE PARTICULATES—These char- 
acteristics affect the choice of filter- 
ing methods and/or design of the 
filtering system: Particle size, par- 
ticle shape, specific gravity of par- 
ticles, particle surface characteristics, 
packing or plugging characteristics, 
electrostatic charge on the particle, 
stability of the particle. 


PHYSICAL CHARACTERISTICS OF 
THE AIR STREAM—These factors 
too, are worthy of investigation: 
Density of air, moisture in air 
stream, temperature of air stream, 
chemical and physical effect of gas- 
eous contaminants. 


DEGREE OF FILTERING OR CLEAN- 
LINESS REQUIRED—We'd like to 
suggest here, that you give some 
thought to the toxicity or harmful- 
ness of the particulate matter. Eval- 
uate too, the need for cleanliness, 
product control, equipment main- 
tenance, etc. 


ECONOMIC FACTORS—Factors to 
weigh under this heading are in- 
stallation costs, space requirements 
and operating and maintenance 
costs (including cost of moving air 
through system, replacement, etc.). 


Fluid Purification Specialists for 45 Years 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
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M-S-A® UltraAire* Space Filter 
Lightweight, fire-resistant, unusually strong, 
and ideal for high humidity service. Indi- 
vidually pre-tested and proved at least 
99.97% efficient in removing particles of 
0.3 micron diameter. 


M-S-A® Cylindrical-Type 

UltraAire* Space Filter 
Honeycomb-type fold without separators 
is admirably suited to cylindrical element 
construction. This shape is preferred for 
pressure systems and round ducts. Easy to 
handle. Inexpensive to ship. 


M-S-A® Dustfoe* Space Filter 
Offers the efficiency of an Electrostatic 
Precipitator without the high cost and with- 
out the possibility of arcing “blow-off.” 
85-95% certified efficiency on NBS At- 
mospheric Air Dust Stain Rating. 


M-S-A® Air-O-Kay* PreFilter 
Impingement type panel prefilter which 
can be used oiled or dry to remove lint 
and other large airborne particles from 
the atmosphere. 60-70% certified effi- 
ciency on NBS Stain Rating. 


Write for illustrated technical bulletins on 
M-S-A Space Filters related to your par- 
ticular system problem. Ask an MSA Rep- 
resentative for system recommendations. 


Other Fluid Purification Equipment includes 
catalytic filters for jet aircraft cabin air; 
air separation plants; inert gas gen- 
erators; space capsules; bomb shelters; 
air line filters; jet fuel and hydraulic 
fluid purification. 





EAH EH Ho}FE 


Sealer Frame 


Standing 30 stories tall on the corner 
of Third Avenue and East 42nd Street, 
the Lorillard Building is a ‘‘tower of 
transparent glass!’ With almost 300,- 
000 square feet of office space, it is 
the home of several famous American 
companies as well as housing the United 
Nations missions of Finland, Colombia 
and other delegations. The entire build- 
ing is air conditioned and the system 
pours 321,000 CFM through banks of 
Farr HP disposable filters. 


The Lorillard 
Building’s 
Ventilating 
System 


is filtered 


HP Filters are (1) deep-pleated for 
greater dirt-holding capacity and longer 
service life. (2) Their light weight 
makes them simple to install and re- 
place. (3) They come folded, 5 and 10 
to a case, for ease of shipping and 
storing. (4) They are flameproof. Choice 
of three filter cartridges — ranging from 
35% to 95% efficiency. 
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air filters 
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Cartridge Holding Frame _ _—‘ Retainer 
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LORILLARD BUILDING 
200 E. 42nd Street, N.Y.C., N.Y. 
Architect: 

Emery Roth & Sons 
Owners & Builders: 

The Durst Organization 
Consulting Engineer: 

Rutherford L. Stinard 
General Contractor: 

Diesel Construction Co., Inc. 
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justable speed drives for 3 to 2500 
hp application. Gives details on avail- 
able ratings, speed ranges, type en- 
closures, associated controls, and 
many standard and special modifica 
tions. The Louis Allis Co., 427 F. 
Stewart St., Milwaukee 1. 


> FABRICS,INDUSTRIAL 
COATED— 12 page catalog describes 
physical properties, performance 
characteristics, and applications of 
more than 200 different styles of 
fabrics. Fabrics available include cot- 
ton, nylon, “Orlon,” “Dacron,” silk, 
fiber glass, and blends. Among the 
principle coatings are “Buna-N,” 
“Neoprene,” natural rubber, and spe- 
cial purpose elastomers. Applications 
include flexible tubing. gaskets, vapor 
barriers. ventilation tubing, and other 
uses. Vulcan Div., Reeves Brothers. 
Inc.. 1071 Ave. of the Americas, Neu 
York 18. 


>» FANS, VENTILATING—fow 
page bulletin. 1160 describes direct 
drive packaged units with no belts. 
Contains dimensions and _ perform 
ance charts on seven sizes of fan. 
Three types of weather-sealed wall 
shutters, and sketch of typical in- 
stallation included. Modine Manu 
facturing Co., 1500 DeKoven Ave., 


Racine. Wis. 


> FILTERS, 141R, FOR’ ELEC. 
TRONIC EQUIPMENT—cight page 
Bulletin B-100-6 contains detailed 
charts, tables, and other engineering 
data needed to size and select air fil- 
ters both for electronic equipment and 
for the room or mobile equipment 
that contains it. Data on filter media, 
shapes, and mounting methods in- 
cluded. Special filter applications de- 
scribed, along with finishes, uses, and 
maintenance methods. Farr Co., P.O. 
Box 90187, Airport Station, Los An- 


geles 15. 


> FILTERS, AIR, PANEL—four 
page Bulletin Al describes “ULOK” 
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™& tf From our point of view. « « « 
the Burgess-Manning Radiant Ceiling | 
gives more design freedom 





... Donald J. Prout, Architect 


agen On — | 
By po oa TT 
— 


* 


Mr. Prout's letter confirms the fact that no other 
radiant acoustical ceiling has the structural flexi- 
bility possible with the Burgess-Manning Radi- 
ant Heating, Cooling and Acoustic Ceiling. It is 
this unusual design flexibility—unhampered by 
compromises in radiant, mechanical or structural 
design—which permits suitable ceiling layout to 
any module. 

Of extreme interest, also, is the performance 
of the Burgess-Manning Radiant Acoustical Ceil- 
ing in buildings where there is a considerable 
amount of glass area—as at the Kent County 
Memorial Hospital, particularly in the solariums 
and lobby. Even with the front of the hospital 
having a southern exposure presenting difficult 
air conditioning as well as zoning problems, the 
Burgess-Manning Radiant Acoustical Ceiling, 
Mr. Prout points out, “performed over and above 
our expectations.” 

While the original design included floor-by- 
floor cooling . . . today, just the first and third 
floors (operating suite) are completely cooled 
by Burgess-Manning Radiant Cooling. Only 
chilled water equipment will be required for 
cooling the other floors at a later date. 

Hospitals and institutions across the country 
report complete and lasting satisfaction with the 
Burgess-Manning Radiant Acoustical Ceiling. 
You, too, can secure the many distinct and prof- 
itable design advances . . . with your budget no 
bigger . . . offered by the Burgess-Manning Radi- 
ant Acoustical Ceiling for hospitals. Send for 
the complete story—Bulletin 138-3G, 


Burgess-Manning Ceiling Area—40,600 sq. ft. 
Architect — Donald J. Prout & Associates 
(formerly Howe & Prout) 
Engineer — A. Ehrenzeller, Inc. 
Ceiling Contractor — Pitcher & Company 


BURGESS-MANNING COMPANY 
Architectural Products Division 


749 East Park Avenue * Libertyville, til. 
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TODAY'S MODERN INDUSTRY 
DEMANDS A MODERN THERMOMETER 
SM. > se le a a ara RRR 


A EET EE TT 
RED-READING MERCURY THERMOMETERS 


PAILIMIERG 


ee eee 





Red-Reading Mercury 
* 
Extruded Brass Case 
. 
Chrome Finish 
7 


Ranges: 
-40 to 950°F 


or Equivalent in °C 








WRITE FOR 
COMPLETE INFORMATION 


Ask for 
Bulletin No. 35 


Find Your 
Paimer Representative | 


| Yellow Pages | 


— 


PALMER THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, Recording 


and Dial Thermometers © Cincinnati 12, Ohio 


210 
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throw-away type | and 2 in. thick fil- 
ters in nine sizes. Dynel filter material 
has irregular cross-section. Perform- 
ance graphs and diagrams of typical 
arrangements included. Union Car- 
bide Development Co., 270 Park Ave., 
New York 17. 


>» HEATERS, INFRARED ELEC. 
TRIC—eight page Bulletin CH-100 
describes quartz lamp units used for 
indoor or outdoor service. Gives prin- 
ciples, advantages, typical applica- 
tions, electrical specifications, radia- 
tion distribution patterns, and other 
technical information. Fostoria Corp.. 
1200 N. Main St., Dept. 87, Fostoria, 
0. 


p» HEATING AND VENTILATING 
SYSTEMS: FOR SCHOOLS—man- 
ual gives presentation of technical 
advantages and_ installation proce- 
dure of firm’s gas-fired units. Avail- 
able to consulting engineers and 
mechanical contractors for distribu- 
tion to school administrative officials, 
school board members, etc. Norman 
Products Co., Div. of John J. Nes- 
bitt, Inc., 1150 Chesapeake Ave., 
Columbus 12, O. 


» INSULATION EFFICIENCY 
COST REPORT 


report shows a cost comparison on in- 


four page catalog 


sulations used for an underground 
heat distribution system. Calculations 
based on National District Heating 
Association’s method of measuring 
heat loss. Ric-wil, Inc., Barberton, O. 


» JOINTS, ROTARY—four page 
Catalog 310B describes units for sin- 
gle or syphon flow, steam, water, air, 
oil, or gas service to temperatures of 
600 F. Eight sizes from 14 through 3 
in. with flanged connections or right 
or left-hand threads on the rotating 
sleeve. Gives typical installation dia- 
gram and instructions for installation. 
Lists dimensions and pressure ratings. 
Barco Manufacturing Co., Dept. RJ- 
42, 500 Hough St., Barrington, Ill. 








eiMes 
LO-BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance the Beauty 
of Building Skylines 


Pats. 
Pend. 


Lowest Silhouette Design 


Forward or Backward Curve Wheel 
Within . . . . or Out of Scroll Housing 


Motor mounting on side of struc- 
ture support . . . out of line of air 
stream reduces height of Lo-Boy 
models nearly 50% of older de- 
signs. 

LOW WIND RESISTANCE 


SIZES 10”-72” 600-47,000 
CERTIFIED C.F.M. RATINGS 


@ QUALITY @ BEAUTY 
@ PROVEN PERFORMANCE 


Write for bulletin Ha-100 60 


AMMERMAN (0., INC. 


P.O. Box 182 


Stillwater. Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 
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| I General Offices — + y swore St., 
- . : svisi ARTA San Francisco 5, if. 
Keflex Manufacturing Division nine tata — 
U. S. Flexible Metallic Tubing Co. LAMINATED ma San Francisco 
& = STAINLESS STEEL BELLOWS Sales Offices — Agents in Principal 
Since 1905 See Our Catalog in Sweet's Files Cities of U. S. and Canada 








KEFLEX QUADRA-SIDE EXPANSION COMPENSATORS 
FOR STEAM AND HOT WATER HEATING SYSTEMS 
USED WITH CONVECTOR AND FIN TUBE BASEBOARD RADIATION UNITS 
IN SCHOOLS, HOSPITALS, OFFICES AND COMMERCIAL INSTALLATIONS 


TYPE 7 Q square brass telescoping case protects laminated Single Units, total 2” (1-%4” compression, 14" extension) 
stainless steel bellows from torsion, squirm, misalignment Dual units available. 

and external damage. Compensators are used in high and TYPE 11 Q-T has heavy square telescoping case and lami- 
low pressure hot water supply lines, risers and for base- nated stainless steel bellows. For use in risers and with 
board radiation. Extra flexibility provides maximum cyclic baseboard radiation. Test pressure 150 PSI, working pres- 
life. Units are very compact and rugged. Sizes 34” thru 3”. sure 100 PSI, temperatures to 300°F. Traverse: Total 1” 
Pressures to 300 PSI. Temperatures to 800°F. Traverse: (%4” compression, 4" extension). 

TYPE 7 Q WITH BRASS FEMALE TYPE 7 Q-T WITH COPPER TUBE TYPE 11 0-T WITH COPPER TUBE 

THREADED ENDS : ENDS a ENDS 
Working Pres. 300 PSI Maximum Maximum Pres. 200 PSI Maximum Maximum Pres. 100 PSI Maximum 


. 300 F 
Temp. 800 F ——- Temp. 300 F 


A _— 
mn 4] 


To Fit Copper Pat. Pend 
Pat. Pend Tubing _ Overall | Max. = > 
Nominal | Actual | Length | O.D. To Fit Copper 

= I.D __Tubing Overall 

Nom. LP.S. Overall Max. Wr + ” ” ” > D0” Normal Actual | Length 
om. 1.P.S Length O.D . p = 4 D 

¥,”-1.00”-1.25” 4 2.00” 2 6.50 2.00 2 9 4.50” 
1.50 . 2.50 ? 9.00 2.50 2 1.50 

10.00 3.00 4) ! 4.50 


2.00 . 3.00 
10.75 3.50 5, 1 y 1.50 


2.50 . 3.50 


4 
6 2" 2 
3.00 5. 4.00 9 3 8 11.50 4.00 814 2 2, 4.50 


EXPANSION JOINTS—VIBRATION ABSORBERS—FLEXIBLE CONNECTORS—PIPE GUIDES 
Force Required to Compress Keflex Expansion Joints Their Full Rated Traverse is Usually 


Less Than 100 Lhs.. Total 


KEFLEX EXPANSION JOINTS — KEFLEX-KETROI CONTROLLED 
corrugned, packlew tyne for steam EXPANSION JOINTS — postive pro: -KEFLEX. FLEXIBLE CONNECTORS 
process piping. Laminated stainless tection against torsion. For use in AND VIBRATION ABSORBERS — to 
steel bellows with internal liner guides pipe lines to compensate for expan- absorb vibration from pumps, chillers, 
ond mutuiem cheek aatttes quan sion and contraction. Shroud has in- and compressors. Serves to relieve 
rings. Weld ends, or flanges. Outside termeshing fingers providing ecient veel stress on pump volute when piping is 
shrouds and _ intermediate’ anchor trie guiding and protection against misaligned. Extra flexibility of lami- 
bases available. Sizes 2” through 48”. squirm, torsion, and external damage nated stainless steel construction pro- 
Pressures 70 to 450 PSI. Tempera- to laminated stainless steel bellows. duces long cyclic life. Compact units 
tures to 800° F. Furnished for various Designed for high pressure, high tem- save space and are easy to install. 
required traverces. perature hot water service. Movement Available with or without tie rods. 
is controlled by limit stops. Sizes 2 Sizes 2” through 48”. Pressures to 450 
through 48”. Pressures to 450 PSI PSI and temperatures to 800° F. 
and temperatures to 800° F. 


Modified Types are available for special conditions requiring higher pressure, temperatures, traverse, or combination deflections. 


FLEXIBLE “BMH” CONNECTORS “USF” BRONZE VIBRATION 
ABSORBERS 





KEFLEX-MAVE TYPE M Braided bronze Metal Hose assemblies made in standard lengths. Usually used as 
Fabricated steel pipe guides for con- flexible connectors on pumps and other mechanical equipment for heating and air 


a ‘ Pipe ee gar conditioning service. Available with threaded male ends, flanges, and copper tube 
chilled water. sweat ends. 





’SPECIFY 


eneral 


RUBBER 


Custom-Made 


FLEXIBLE RUBBER 
EXPANSION JOINTS AND PIPE 
for your WATER: BRINE: GAS 

CHEMICAL: PIPE LINES 


e Absorb Vibration, Noise and Water Hammer 


e@ Prevent Expansion-Contraction Stresses 


@ Compensate for Minor Misalignment 


@ Stop Galvanic Action 


RUGGED, LONG LIFE 


FLEXIBLE FLANGED RUBBER PIPE 


General Rubber offers two compi 
conditioning and heating syster " 
for either 150 p.s.i.g. or 250 p.s.. 


Type F Full-Faced Flanged ber 
Pipe. General Rubbers Type F flexible 
rubber pipe is made with full-faced, 
integral rubber flanges. Installed with 
our galvanized steel split retaining 
rings, the resilient rubber flanges form a 
tight seal against the pipe flange with- 
out the need of gaskets. Bulletin 580. 


~e-tested lines of full-faced, flanged rubber pipe for air 
ines are made in standard pipe sizes from 1" to 12” 
»ssure service or for 30°’ Hg vacuum service. 


SoundZorber® Wire-Reinforced 


Rubber Pipe. The rugged heovy-duty 
SoundZorber pipe repays its cost many 
times over. Its unique solid molded 
rubber flanges, with built-in steel 
flanges, will operate under the most 
adverse conditions. Bulletin No. 866. 





Type GRC Rubber Expansion 


Joints. Long life, custom-made 
Type GRC Expansion Joints are 
available for pressures up to 
150 p.s.i.g., in sizes from 1” 
to 72” 1.D. Flexing action keeps 
rubber “alive,” free from em- 
brittlement and scale forma- 
tion. Particularly valuable in 
systems handling corrosive and 
abrasive chemicals. 


No. 888. 


OTHER GRC FLEXIBLE UNITS 
* Screwed coupling Type 
S flexible Pipe in stand- 
ard pipe sizes from ¥," 
to 3”. Bulletin No. 580. 
* New Type G, Gen-Lok 
reinforced flanged flex- 
ible pipe for fast, per- 
fect bolt hole alignment, 


Catalog Bulletin No. 580. 
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eneral russer corPoRATION 


50 SUMMIT STREET 
TELEPHONES: N. Y.-OXford 5-0328 


TENAFLY, N. J. 
N. J.-LOwell 7-0222 


Heating, 


» METALS 


information on 


16 page directory gives 
aluminum, _ brass, 
bronze, copper, nickel, silver, rheni- 
um, stainless steel, and zirconium. 
Product literature, films, and other 
information included. Chase Brass & 
Copper Co., Waterbury 20, Conn. 


>» MODULES, ELECTRONIC TIM- 
ING—five page Bulletin PD-1016 in- 
cludes dimensional drawings, table of 
characteristics, and complete specifi- 
cations for types “406-1, 406-2, and 
106-3,” covering time delays from 
0.1 to 60 seconds. GV Controls Inc.. 
101 Okner Parkway, Livingston, N.J. 


>» MOTOR, FRACTIONAL HP 

eight page Bulletin B-2514 gives con- 
struction and design information of 
“Duty Master FHP.” 


netic electrical 


Compact mag- 
parts for size and 
weight reduction. Reliance Electric 


and Engineering Co., Cleveland 17. 


» MOTORS, ELECTRIC 


Bulletin 2651 outlines 23 types of mo- 


eight page 


tors including standard squirrel cage 
units from 14 to 2500 hp, open, en- 
closed, explosion and weather pro- 
tected enclosures; gearmotors to 150 
hp; d-c motors to 400 hp; and other 
type units. Application data given 
along with ratings, enclosures, and 
modifications. The Louis Allis Co.., 
127 E. Stewart St., Milwaukee 1. 


» NEGATIVE ION GENERATORS 

booklet CE 860 tells how to build 
negative ion generators and how to 
measure their output. Westinghouse 
Lamp Div., 
Corp., MacArthur 
UF & 


Westinghouse Electric 
1ve.., Bloomfield, 


» PIPE, FLANGE, FITTING DATA 

10 in. slide card gives pipe, flange, 
and fitting information. Includes ta- 
bles on pipe sizes, schedule number, 


wall thickness, weight per ft, and 
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Why Kennard/Nelson’s 2-line idea 


is important to you! 





OW any air conditioning system you design—regardless of whether 
N quality or cost comes first—can include reliable performance and 
complete air engineering service from Kennard/Nelson*. Kennard/ 
Nelson is the first manufacturer to introduce two lines of packaged 
central station air conditioning equipment and the first to offer 
you a choice for clients who want higher quality without using expen- 
sive custom construction. 

One line of air conditioning equipment is designed to “meet or 
exceed” industry standards. But the other line—the Kennard/Nelson 
“Better Air” line—offers you life-of-the-building construction and un- 
matched operating economy. Here are a few reasons why a Better Air 
unit will “pay its own way” in your system: 





@ FLUSH-MOUNTED DESIGN. Every 
component on Better Air units is made 
easily accessible through flush-mounted 
service panels with quick-opening 


i ‘‘Better Air’’ line 
introduces 
life-of-the-building 
design for air doors. Handy exterior access handles 
conditioning systems! make service faster and more con- 
venient. 
@ PENTA-POST FRAMES. Only 
Kennard/Nelson Better Air units offer @ CLASS | FANS. Every Kennard/ 
Nelson air conditioning unit is equipped 
with high-efficiency Class I fans. For- 
wardly curved fan design is standard 
equipment although backwardly in- 
clined fans are available. 


rugged Penta-Post frame construction. 
These heavy-gauge steel frames feature 
solid 5-angle, all-welded construction. 
Better Air frame design adds years to 
unit life and holds maintenance costs 
to a minimum. Factory-engineered “built-in” air clean- 
ing allows engineers to specify the 
exact type and degree of air cleaning 
desired on all models in the Better Air 
line. 


2] ‘Standard”’ line offers 
many better 
air features, 

wide range of sizes! 


On the other hand, the Kennard/ 
Nelson “Standard” line, offered with 
many “Better Air” features, is designed 
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BETTER AIR CONSTRUCTION (TYPE A) 


@® DOUBLE DRAIN PANS. Two sep- 
arate drain pans, divided by a one- 
inch pad of insulation, cut replacement 
costs. Pans slope for more efficient 
drainage, and inner pans are available 
in long-lasting galvanized, copper, or 
other metals. 


for those installations where cost is the 
primary concern. Class I fans are also 
included on all Kennard/Nelson 
“Standard” units. Standard units are 
equipped with the same efficient hy- 
draulically-expanded, non-ferrous plate 
fin coils as are used in “Better Air” 
units. 


TANDARD NIT 


'@e@) hos eG ale). mead: 


Both Kennard/Nelson lines are 
available in a wide range of sizes and 
arrangements. There are 14 basic sizes 
and 24 different arrangements (500 
cfm to 36,000 cfm) in the “Better Air” 
line alone. 

Discuss the merits of both lines with 
your Kennard/Nelson representative. 
Ask him for the new bulletin covering 
each line or write for Bulletins No. 
AC-100 (Better Air Line) and No. 
D-100 (Standard Line): American Air 
Filter Company, Inc., 373 Central Ave- 
nue, Louisville 8, Kentucky. 





*Herman Nelson and Kennard, for years 
familiar names in the heating, ventilating, 
and air conditioning industry, have been 
combined as a single division of the Amer- 
ican Air Filter Company, Inc. 


, Ai Litter 


BETTER AIR 


iS OUR BUSINESS 











METERING 
LIQUIDS 


with 
WIDE FLOW 
VARIATIONS? 


For 
Lasting Accuracy 
and Dependability 
choose a 


ADILLAC 


Integrating Type 


LIQUID METER 


7 Sizes 
Capacities: 
142 GPM to 25 GPM 


For all Non-Viscous 
Non-Volatile Liquids 


Requires only 4-18 inches of 
water head to operate. 


Accurate to within 1% from 
zero to rated capacity. 


Simple design gives long use- 
ful life, with practically no 
servicing. 


Write for new catalog and 
name of your nearest distri- 
butor. 


CENTRAL STATION STEAM CO. 


2912 £. Woodbridge + Detroit 7, Mich. 
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pressure at yield on pipe from 1/é 


to 24 in, Also includes welded 


flanges and fittings. size 2 to 30 in.. 


dimensions and weight per piece. 


llbert Pipe Supply Co.. Inc.. 101 
V arick {re.. Brooklyn a 


» PIPE, POLYETHYLENE—cight 
page bulletin describes quality, type, 
density, and proper application of 
tables, 


installation 


polyethylene pipe. Includes 


comparisons, and gives 
instructions. Union Carbide Plastics 
Co., Div. of Union Carbide Corp., 


270 Park Ave.. New York 17. 


>» PSYCHROMETRIC CHART-—for 
use in the selection of air condition- 
ing equipment. Based on data pub- 
lished by the 


Heating. Refrigerating and 


American Society of 
Air-Con- 
ditioning Engineers. Chart in three 
colors. The Trane Co.. La 
Wis. 


( rOSS@, 


>» PUMP SEALS—revised Catalog 
No. 460 lists over 250 pump seals. In- 
cludes illustrations, dimensions, and 
technical data. U. S. Seal Manufactur- 
ing Corp.. Dept. PR-2, 60 Lispenard 


St.. Veu York 13. 


>» PUMPS, CENTRIFUGAL—16 
page Bulletin 721.6 describes single 
stage, double suction units in 34 sizes 
providing capacities from 100 to 6400 
gpm with heads up to 525 ft. Choice 
of grease or oil lubricated bearings, 
available in stainless steel and ductile 
iron. Complete specifications, inter- 
changeability of parts chart, perform- 
ance curves, and dimensions given. 
Goulds Pumps, Inc., 219 Black Brook 
Rd., Seneca Falls, N.Y. 


four 


p» PUMPS, CENTRIFUGAL 


page Bulletin 2050 describes series 


“G” units. Pumps feature automatic 
thrust balance, large bearings, and 


oil filled stator cavity. Includes com- 





Ls + = ae 


with 


EAGAN 
FUEL OIL PUMP and | 





Use an Eagan ‘‘pre-packaged”’ fuel oil pump 
and heater set for the preparation of heavy 
oil for combustion. You save time and 
money because units are completely as 
sembled, ready for immediate installatior 

Only connections to oil and steam supply 

burner, by-pass and relief lines have to be 
made and you avoid the combustion difficul 

ties so often caused by field assembled 
combinations 


Here are additional benefits 
Eagan gives you: 


Generous reserve capacity, at least 50% 
over peak burner demand, allows for even- 
tual wear and future demand increases. 


Maintenance is easy and at a minimum. 
Parts requiring service are easily ac- 
cessible. 


“Honest”, solid construction, excellent 
engineering assure long life, trouble-free 
operation. 


Compact units save space. 


EAGAN fuel oil pump and heater sets heat 
to 300° F, pump to 400 psi and have capac- 
fties to 3000 gph. Single or duplex units are 
available for steam or electric drive. Duplex 
“electro-steam” sets provide for electrical 
failure by incorporating one steam pump 
and one electric motor driven pump. Other 
EAGAN sets can be made to your special 
requirements. 








Write, wire or call for further 
information or let us bid on your job. 


WALTER H. EAGAN CO.., INC. 


2337 Wallace Street, Phila. 30, Penna. 
CEnter 6-2300 


Mfrs. of condensate, boiler feed, turbine, 
centrifugal and proportioning pumps and 
fuel oil pump and heater sets. 


Pump Specialists Since 1920 
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enables one unit to 





ol-)m ce) maameel comm come -1P @melhaa-la-san 
air handling jobs! 


AIRTHERM 
OA =H a el = 2 ee > = 


By using one of two different fan sizes 
Centralaires can operate at or near top 
efficiency regardiess of system static 
pressure and air volume needs. Three 
coil face area sizes—from which one is 
selected—enables the coil face velocity 
icommail:1-) mel -t-11¢ la mmorelalelidlelal-Mmr- lal’ Mail liets) 
the fan 


CHOICE OF FAN & COIL SIZES iene Tt 


Versatility that's practically unlimited! Sectionalized design permits one 
unit to meet both the space and air handling requirements of any com- 
mercial building needing 400 to 30,000 CFM output. Noise has been reduced 
to a lullaby level. 


GRAPHIC SELECTION 
METHOD FEATURED IN 
NEW BULLETIN! 


tai ingly simp! — , . : : 
pis ie achat e Utilizing steam or hot water, chilled water or refrigerant, this central station 


air handling unit performs all the functions of good air conditioning— 
heating, ventilating, cooling, dehumidifying, humidifying, and filtering, 
depending on specifications. 


graphic selection method for 
fast, easy sizing. Gives the 
complete story on Centralaire 
units. Write for Bulletin No. 


404 today! . , . , , 
Cabinets are handsomely finished in mar-resistant metallic bronze... 
flush-mounted enclosure panels provide a trim, clean appearance. 


See your Airtherm Representative for more information! 


ae-* 
ocr : : A AIRTHERM MANUFACTURING COMPANY 


eseeeeeveeeeeeeeeaeeeeeeeee 
eeeeeeaeneaeaeeeeeeee ee eeeee 


P.O. Box 7039 e St. Louis 77, Mo. 


For steam, hot water, chilled water systems 


CABINET UNIT HEATERS: CABINET AIR CONDITIONING UNITS+ VERTICAL & HORIZONTAL UNIT HEATERS + CONVECTORS 
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or CLAIR 
le COAT 


LACCING ADHESIIE 


CREATED FOR THE TOUGH 
EST PIPE AND DUCT LAGG 
ING. APPLICATIONS 


A NEW AND EXCLUSIVE 
2 10) 0) 0] Ge Gn ©) as) Oe GN a 
RESEARCH LABORATORIES 


THESE 10 HIGH 


\ 
Note SCORING POINTS 
a 


@ FAST SETTING 
Sets almost immediately 
for faster application. 


LOW FREEZING POINT 
and is usable after being 
frozen solid. 


NON-FLAMMABLE 
with fire retardant dried film 


STRONGEST PERMANENT BOND 
Proved by comparative tests. 


ONE COAT NEEDED 


for sleek, semi-gloss finish 


STEAM AND WATERPROOF 


by contractor’s tests 
@ VERMIN-PROOF 


FINE APPEARANCE 
with long-lasting protection 


EASILY WASHABLE 
NON-TOXIC 


and will not settle in container 


Write for literature - samples - 
prices. 


| RECENT TRADE LITERATURE 
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plete performance curves and de- 
tailed cross-sections of line of canned 
pumps. Chempump Div., Fostoria 
Corp., Huntingdon Valley, Pa. 


>» REGISTERS, GRILLES, DIPF- 
FUSERS, HEATING AND COOL. 
ING—44 page catalog LRC-60 in- 
cludes data for the design of perim- 
eter systems, proper sizing and loca- 
tion of firm’s products, conversion of 
cfm into Btu per hr at varying tem- 
series of 
floor dif- 


heating-cooling 


peratures. Includes new 
“Thrifty” 


fusers, 


baseboard and 
multi-valve 
registers, knob-operated ceiling dif- 
fusers, and high velocity curved- 
louver horizontal grilles. Lima Reg- 


ister Co., 1790 N. Cable Rd., Lima, 
O. 


PROTAMETER, HIGH PRES. 
SURE, INDICATING—four 
Bulletin No. 131 covers series “1400.” 


designed for pressure up to 5000 psi 


page 


at 200 F. Includes drawings, dimen- 


At the Air Force 


—_ 


Williams - Hager 


CHECK VALVES 


sions, and capacity tables. Brooks In- 
strument Co., Inc., Hatfield, Pa. 


>» SAWS, POWER 


tin includes all new versions of three 


four page bulle- 


worm-drive saws: a 61 in. top han- 
dle model, a two-speed jig saw, a two- 
metal cutting 


speed reciprocating 


hacksaw; and an all-purpose recipro- 
cating saw. Motors withstand exces- 
sive, frequent overloading. Skil Corp.. 


5033 N. Elston Ave., Chicago 30. 


>» SWITCHES, METAL-CASED—16 
page Catalog No. 30-1 describes hp- 
rated “KL” series and the double- 
break type “BK-1” switch. Listings 
include limit, safety, and other 
switches. Pictorial index shows loca- 
tion of dimensional drawings, descrip- 
tions, force and movement specifica- 
tions, and electrical ratings. Data on 
bases, circuit arrangements, and 
NEMA standard definitions of preci- 
sion snap-acting switch terms also 
given. Unimax Switch Div., The W. 


L. Maxson Corp., Ives Rd., Walling- 


ford, Conn. 


PROTECTION 


FOR THEIR HIGH-PRESSURE 
SYSTEM 

Air Force Academy's extensive 
heating system is protected and 
silenced by Williams-Hager Check 
Valves which operate instantly 
when flow reversal starts or when 
flow is zero. 


The WILLIAMS GAUGE CO., Inc. 


155 Stanwix Street 
2 Gateway Center . Pittsburgh 22, Pa. 
Our 75th Year + 1886-1961 


ST. CLAIR RUBBER CO. 


Empire Bldg 
107 Clifford St. Detroit 26, Mich. 


WRITE FOR BULLETINS: No. 659 on 
Pressure Loss Tests ... No. 654 on 
Valves... No. 851 on Cause, Effect and 
Control of Water Hammer 
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LOW OPERATING COST. The heat exchanger is engineered 


for low static pressure... permits moving more cfm per hp. 


LONGER LIFE. The exclusive Tri- Alloy heat exchanger resists 
corrosion from extreme temperatures, moisture and flue gases. 


COMPLETE LINE. Single units in eight sizes (50,000 to 250,000 
Btu input) and twin units to 500,000 Btu. Matching blower packages 


— open or enclosed. 


EASY INSTALLATION. Both flue and controls are readily rever- 


sible. For complete information call your local Bryant Distributor 
or Factory Branch, or write Bryant Manufacturing Company, 


GAS-FIRED DUCT HEATERS Indianapolis, Indiana. 
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x~ 5 a5, =e | 
Wame Your Boiler lupe... 


Whatever your unit . . . forced draft “‘pressurized’’, natural or 
induced draft . . . there are TWO National Airoil job-engineered 
oil burners ready to go to work to provide better performance 
... at far greater economy! 


Select TYPE C-45 for burning Numbers 4 and 5 commercial 
fuel oils . . . 7 models with capacities to 33 gph . . . quiet, easy 
to install, high temperature flame, excellent combustion. 
Bulletin 100A. 


Select TYPE C-20 for burning the lighter Number 2 fuel oil . . . 
7 models with capacities to 33 gph . . . clean, pulsation-free 
operation. Bulletin 102. 


These Underwriter-approved package 
burners offer a host of outstanding first- 
y time features. Data is contained in our 
Cstabliched 42 comprehensive literature and specifica- 
1912 . ? 
: sl tions. Just tell us your needs and you’ll 
os hear from us by return mail. 











1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 
Industrial Oil Burners, Gas Burners and Combustion Equipment 
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>» TEMPLATE, PIPING SYSTEM 
includes the most commonly used 
welding fitting shapes to speed design 
and drawing time. Bonney Forge and 
Tool Works, Cedar and Meadow Sts.. 
Allentown, Pa. 


>» THERMOST ATS—four page Bul- 
letin 3500 describes “Type G” units 
featuring exposed or enclosed bimetal 
disc elements. Gives technical details 
on optional features such as available 
terminals, terminal mountings. and 
flange mounted assemblies. Ranges. 
tolerances, differentials. and ratings 
also given. Stevens Manufacturing 
Co., Inc., P.O. Box 1007, Mansfield, 
Ohio. 


>» TREATMENT, WATER, FOR 
FUNGI, BACTERIA, ALGAE—tech- 
nical sheet describes chemical and 
physical properties and uses for 
“TBTO,” used in control of fungi. 
bacteria, and algae in industrial cool- 
ing systems and other applications. 
Vetal & Thermit Corp., General O}- 
fices, Rahway, N.J. 


>» TREATMENT, W ATER, FOR 
SCALE, CORROSION CONTROL 
16 page circular, “Solution to Your 
Problem of Scale and Corrosion Con- 
trol” in form of a telescoped sheet of 
eleven different drums of _ firm’s 
*“H-O-H Glucosates.”” Product corrects 
and controls scale and corrosion in 
cooling water systems, boiler waters, 
etc. D. W. Haering & Co., Inc., P.O. 
Box 10337, San Antonio 21, Tex. 


>» TREATMENT, WATER, FOR 
SCALE, CORROSION CONTROL 

four page bulletin HSP-940 explains 
use of powdered acid cleaner for use 
in cleaning scale desposits from boil- 
ers, heat exchangers, water lines, 
pumps and other equipment. Cleanet 


a free-flowing mixture of solid acid, 
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BYERS GUIDE 


Tips on How to Minimize Corrosion Costs from A.M. Byers Co. 


VOL. 2, NO. 3 





SNOW MELTING — Spaced on 12-inch centers, these 1-inch diameter 4-D Wrought lron grids were 
positioned in the sidewalk outside the National Bank of Detroit and covered with concrete. In operation, 
hot water mixed with ethylene-glycol circulates through the pipes to melt ice and snow. This is another 
important application in piping where Wrought Iron’s corrosion resistance pays off. 


Why So Many Buildings, Completed in 1960, 
Have Byers 4-D Wrought Iron Pipe 


4-D Wrought Iron pipe was speci- 
fied for plumbing in many buildings 
completed in 1960. Services included 
hot and cold water lines, soil, waste 
and vent lines, leaders and down- 
spouts as well as miscellaneous 
plumbing lines such as gas and vacu- 
um sweeper lines. In each of these 
areas, 4-D was specified to minimize 
corrosion and therefore cut future 
maintenance costs. Here is why: 

PERMANENCE—4-D Wrought 
Iron pipe has a “built-in” capacity 
to resist corrosive attack. This adds 
to the service life of the building, and 
increases its value. Corrosion resist- 
ance is of particular importance 
in areas where inaccessibility makes 


_ A.M. BYERS COMPANY 


—\__ PIPE PRODUCTS: Wrought Iron * PVC » Steel 


piping failure a major expenditure. 

SPACE SAVING— Durham Sys- 
tems save both space and weight, 
eliminate weak, bulky, lead-wiped 
joints. Longer runs are possible with- 
out danger of damage from settle- 
ment, vibration or temperature 
variations. 

EASY INSTALLATION—4-D’s 
availability on random lengths re- 
sults in fewer joints, fewer supports 
and lower labor costs. 

These are some of the cost-cutting 
reasons why engineers and contrac- 
tors specify and install Byers 4-D 
pipe. For more of the facts on Byers 
Wrought Iron, check the appropriate 
box in the coupon below. 


Heating, Air Conditioning 
Lines—Corrosion Target 


Steam heating plants are particu- 
larly subject to corrosive attack. In 
such areas as condensate return lines, 
steam lines and even fuel oil lines, the 
very nature of the material carried 
makes chemical protection of the 
lines difficult—in some cases, impos- 
sible. Here Byers 4-D Wrought Iron 
pipe’s ability to stand up to corro- 
sion can save far more than the 
original cost of the system. 

The unique composition of 
Wrought Iron is responsible for its 
selection as a permanent piping mate- 
rial. It is a two-component metal, 
made up of high-purity iron and 
glass-like fibers or iron silicate. There 
are approximately 250,000 fibers per 
square inch of Wrought Iron. They 
bar the spreading of rust through the 
base metal. For complete informa- 
tion on the application of Wrought 
Iron to heating and air conditioning 
systems, use the coupon. 


The Odds Are Five to One— 
You Can’t Afford to Lose 


SERVICE LIFE is the key to true 
piping economy. And nothing proves 
this so completely as contrasting in- 
stallation costs with repair costs. This 
is especially true where piping is con- 
cealed—One man can install it, but 
if it has to be repaired, five men may 
be required —the pipe fitter, a car- 
penter, a mason, a plasterer and a 
painter. When you look at long term 
costs, the use of materials that will 
resist corrosion makes sense. Even 
short term costs can be reduced by 
this kind of preventive maintenance. 
Facts and figures on Byers 4-D 
Wrought Iron are yours for the 
asking—use the coupon. 


A. M. Byers Company, Clark Building, Pittsburgh 22, Pa, 


ROLLED PRODUCTS: Plates, Billets and Bars « 


Wrought Iron, Stainless and Alloy Steel 


Name 
Company 
Address____ 
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With Vilter air conditioning... its 
almost @ pleasure fo be a patient here 


! % : ' we Ty 
Tar 2 View of the two Vilter packaged 
<= water chilling units arranged as 
four independent refrigeration 
systems. Two Vilter VMC com- 


pressors are included in each 
chiller unit. 





New addition to St. Mary's Hos- 
pital, Huntington, West Virginia. 





View of the two Vilter 
evaporative condensers, 
one for each packaged 
unit. Each condenser is di- 
vided into two separate 
sections to efficiently re- 
duce capacity when re- 
quired. 


Efficient, flexible, quiet—the Vilter installation for the new 
addition at St. Mary’s Hospital provides everything a hospital 
requires of an air conditioning system. 

This system is designed around two separate Vilter Refrig- 
erant 22 packaged water chilling units arranged as four inde- 
pendent systems supplying a total of 300 tons of refrigeration. 

The performance advantages are — (a) an exceptionally 
flexible operating plant because of the four systems and the 
33% and 66% capacity modulation built into each compressor; 
(b) lower starting and operating noise levels as a result of 
dividing the full load and using modern slow speed equipment; 
(c) maximum insurance against failure; (d) ease of servicing. 

Four Vilter VMC compressors, V-belt driven from 75 H.P. 
motors, individually develop 76 tons as each water chiller cools 
440 gpm from 53° F. to 45° F. with a 35° F. refrigerant tem- 
perature. Two Vilter evaporative condensers are utilized with 
each condenser divided by a baffle to actually provide four 
separate 100-ton units. 

You benefit doubly with Vilter refrigeration and air condi- 
tioning equipment—(1) careful design for long life and reliable, 
efficient performance; (2) a complete and integrated line of 
equipment, and the experience to counsel you on the best 
type of installation. Why not let the nearest Vilter representa- 
tive help you? 

Sold by Vilter Distributor, Commercial Refrigeration Sales, Inc., 
Huntington, West Virginia. 

Architect, Vecellio & Kreps; Consulting Engineer, L. O. Johnson; 
Mechanical Contractor, Dougherty Company, Inc. 


The Vilter 
Manufacturing Company 
Milwaukee 7, Wisconsin 
Air Units © Ammonia and Freon 
new wy Me Sener 7 puaaeed Write for Bulletins 
audelot Coolers ® Water an 820, 631 and 932 to 
7 Brine Coolers © Blast Freezers ae P 
refrigeration Evaporative and Shell and Tube The Vilter Manufacturing 
eliamaelaleiiilelaliare ne Pipe y 4 Company, Dept. F-601 
alves and Fittings © Pakice an South Fi 
Polarflake Ice machines. 2207 Fest Street 
Milwaukee 7, Wisconsin | 
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corrosion inhibitor, and antifoam. 
Safe for use in systems containing 
iron, copper, copper alloys, brass 
and aluminum. Hagan Chemicals & 
Controls, Inc., Hagan Center, Pitts- 


burgh 30. 


» VALVES, AIR CONTROL—digest 
catalog Bulletin 60-2 describes 2, 3, 
and 4-way; and 4-way, 5-port poppet 
type valves in a single complete chart. 
Air and solenoid pilot operators co- 
ordinated in chart with compatible 
valves. Cutaway drawings show con- 
struction features, sealing arrange- 
ments, poppets, and flow pattern 
through units in normal position. 
Hoffman Valves, Inc., 2360 W. Doro- 
thy Lane, Dayton 39, O. 


» VALVES, CONTROL; REGULA- 
TORS, SLIDING GATE—four page 
sizing chart, Bulletin JSC-1, gives siz- 
ing information for firm’s units, cov- 
ering steam, liquid, and gas service. 
Technical data (applying to all makes 
of valves) tells how to adjust sizing 
for variations in pressure, tempera- 
ture, viscosity, or specific gravity. 
OPW-Jordan, 6013 Wiehe Rd., Cin- 


cinnati 13. 


» VIBRATION, STRAIN, ANALYZ- 
ING INSTRUMENTS—f our page 
bulletin KI9A describes units for 
measuring, recording, and analyzing 
vibration and strain. Contains data 
charts and specifications of vibration 
transducers and exciters, strain gages, 
load cells and beams, engine monitor- 
ing equipment, together with their 
associated read-out devices and re- 
corders. The Korfund Co., Inc., In- 
struments and Acoustics Div., Canti- 


ague Rd., Westbury, L.1., N.Y. 


» WELDING—24 page booklet, “Ho- 
bart Are Welding News, AWN-165,” 
includes articles on are welding proc- 
esses. Hobart Brothers Co., Hobart 
Sq., Troy, O. 
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an entirely new line of 


V-Belt Drives..... Dyn »" 





BIG-GROOVE 
TAPER-LOCK DRIVE 


(— using standard A, B, 
C, D and E cross section 
belts, the hp ratings of 
which have been increased 
an average of 40% with- 
out any increase in cost) 





DYNA-V 
TAPER-LOCK DRIVE 


HIGH CAPACITY 
COMPACTNESS 


SAVINGS 
IN COST 


COMPARISON ILLUSTRATED ABOVE — 3 HP, 1750 RPM, 2.41 TO 1 RATIO 





BELTS SHEAVES 





= 


Number Size 


—}— 
0.D 0.D 


Driver Driven 


CENTER WEIGHT cOsT 


DIS- | HP 
TANCE (LBS.) | Per hp | Per Drive 











— 





BIG-GROOVE 


TAPER-LOCK DRIVE A42 4.15” | 8.95 


12.3” . 24.7 $5.55 | $25.73 








DYNA-V 


TAPER-LOCK DRIVE salle Lose 


10.8” . ‘ $4.50 | $22.41 





a nt with 19% 10% 


different sized drives 























12% 18.9% | 12.5% 

















Dyna-V Drives are sensationally compact. They are capable of handling up 
to three times as much horsepower in a given space. Dyna-V opens vast new 
possibilities for better, more economical equipment design. And, in most in- 
stances, Dyna-V costs less! 

Narrower grooves, to match stronger, narrower Dyna-V Belts, greatly re- 
duce the face width and the weight of Dyna-V Sheaves. Cost is lowered. 
Smaller diameter sheaves and shorter center distances multiply savings. 

Dyna-V Sheaves decrease shaft overhang—increase bearing life. The new 
dimensional stability of Dyna-V Belts solves the problem of belt matching. 
Every belt carries its full share of the load. 

Dyna-V Drives are available for capacities from 1 to 1500 hp. Ask your 
Dodge Distributor. Or write us for new Dyna-V Bulletin. 


DODGE MANUFACTURING CORPORATION, 1600 Union St., Mishawaka, Indiana 
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CALL THE TRANSMISSIONEER — your local Dodge Distri- 


butor. Factory trained by Dodge, he can give you valuable 
help on new, cost-saving methods. Look under “Dodge 
Transmissioneer” in the white pages of your telephone 
directory, or in the yellow pages under “Power Transmission 
Machinery”, 











“AR. 

paid me 

for this 
testimonial— 
a hundred 


times” DIRECTORY 


ER THEIED 
+ \ {TARY 


sR. CONDITIONE®? 


Mr. Louis E. Bake, Air-Conditioning Dealer,* says: 


“Selling with the A.R.I. Directory ts 
easier, faster, more profitable.”’ 


How profitable? Ask Louis Bake, who uses the ARI Directory regularly, 
finds it a big help in closing sales, and a major factor in his company’s 50% 
sales increase in 1960. 
‘When I show customers that the unitary system I’m recommending is listed 
in the ARI Directory, and certified under the program of this national asso- 
ciation, I add authority to my presentation. 
“T point out how the equipment is carefully rated under the Certification 
Standards, that this rating is subject to checking at any time by the Institute 
through an independent testing laboratory in New York. Result: I back my 
sales talk with the authority of the Air-Conditioning & Refrigeration Institute, 
give my prospects more confidence in what I say. 
“T thought selling with the ARI Directory couldn’t be beat—until I saw the 
new ARI Consumer sales piece, ‘How to Buy Central Air Conditioning.’ This 
is a must for any dealer who wants to tell his prospects the how and why of 
central air conditioning. It tells the full, technical story in words John Q. 
Public can understand, and helps any honest dealer sell a quality system.” 
Free copies of both the A.R.I. Directory and ‘‘How to Buy Central Air 
*Mr. LOUIS E. BAKE is Conditioning”’ are available from: 


se aga sabe eoge AIR-CONDITIONING & REFRIGERATION INSTITUTE 
Washington, D. C. Department H-311 1346 Connecticut Avenue, N.W., Washington 6, D. C. 
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SAVE 


with 


ROCKWELL 
RESILIENT SEATED 


BUTTERFLY 
VALVES 


SAVE SPACE 


Valve face-to-face is a frac- 
tion of the face-to-face of a 
gate valve. We call it a 
“wafer” valve. 


SAVE WEIGHT 


From 60 to 80 percent, de- 
pending on size. 


SAVE COST 


In initial outlay and in over- 
all maintenance. 


SAVE TROUBLE 


Valve disc shuts off leak-tight 
against resilient seat from 
maximum line pressure to high 
vacuum. The disc cannot jam. 
Valve is self-cleaning. ‘‘Kee- 
lok’‘ snap-in type liner is re- 
newable. Control may be 
manual or automatic. 





Write for Bulletin 590X 


W. S. ROCKWELL COMPANY 


2700 Eliot St. + Fairfield, Conn 


tele (-Melsle Miele Mlsm 40]ae) ol-M oh 
COCKBURNS, Ltd., Glasgow S.W.2, Scotland 


| 
| 
| 
| 
| 
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WHO'S WHAT... 


(New personnel, promotions) 





>» AMERICAN-ST ANDARD IN- | 
DUSTRIAL DIV. Jack A. Hal- | 
linan, director of engineering, Ke- 


wanee (IIl.) plant. 


>» WATER SERVICE LABORA. 
TORIES, INC. Walter P. Thurber. 
assistant vice president of engineer- 
and James B. chief 


engineer. 


ing; Fullman. 


Walter S. 


and 


CORP. 


president 


>» PHILCO 


vice general 


Bopp. 


manager, International Div. 


>» BREEZE CORPS., INC. Dr. 
Melville F. Peters, 


search and development. 


director of re- 


>» JIOTSTREAM HEATER CO. 
Ralph R. Mendelson, president and 


chief executive officer. 


>» PALL CORP. Howard E. 


Abrams, laboratory manager. 


>» UNION CARBIDE PLASTICS 
CO. 


director of development. 


Philip A. Thomas, assistant 


>» CARLON PRODUCTS CORP. 


John |. Rudge, president. 


> FEDDERS CORP. — Joseph Gior- 


dano, vice president of engineeriug. 


VANUFACTURING 


Gordon Bennett. president. 


> WHITLOCK 
CO. 


>» JOHN WOOD CO. Stuart F. 
Faunce, vice president and director 
of research. 

» ANSUL CHEMICAL CO. Wil- 


liam KR. Rinelli, vice president. 


>» YORK DIV... BORG-WARNER 
CORP. Richard F. Kelley, general 


sales manager, packaged products. 
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Young 


BUILDS THE BEST 
CENTRAL STATION 
AIR CONDITIONING 

EQUIPMENT 


HORIZONTAL UNITS 
en 


Young CS Horizontal Air Condi- 
tioning Units are the solution 
where “tailor-made” units are 
needed to meet exacting require- 
ments. Interchangeable sectional 
design in 10 sizes with capacities 
from 700 cfm to 28,000 cfm. 


VERTICAL UNITS 


Sectionally designed Vertical 
Units are available in the same 
wide range of sizes and capaci- 
ties. All types can be assembled 
in any combination from simple 
ventilation to complete air con- 
ditioning. 
MULTIZONE UNITS 


. 
Young Multizone Units provide 
individual area control of air con- 
ditioning from a single unit. Nine 
sizes and a selection of 2 to 21 
zones. Ample access panels per- 
mit easy servicing. 


Write for Catalog No. 7558A 
Dept. C-511 


YOUNG rapiator co. 


RACINE, WISCONSIN 


Plants at Racine, Wis. and Mattoon, Il! 
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FREDERICK CENTRIFUGAL PUMPS 


» BRABANT BRASS MANUFAC. 
TURING CO. William J. Wild- 


ern, vice president and general man- 


for 
Air 
Conditioning, 
water 
supply, 
drainage 
and 
fire protection. 


ager. 


» DRYER DYNAMICS CORP. 


Paul E. Evans. sales manager. 


» McGRAW-EDISON CO. Wil- 
Frederick DSV Pump, Double Suction, Single Stage liam H. Lewis, advertising and sales 


Available in 1 Ya” through 24” discharge promotion manager, Albion Div. 


CUSTOM-BUILT FOR EFFICIENT, DEPENDABLE SERVICE 
VANUFACTURING 


Joseph W. Adams, man- 


» BETTCHER 

: ‘ee CORP. 

Whatever your air conditioning or other pump needs, you é 
can choose from a complete line of Frederick Centrifugal ager of Panelbloc Div. 
Pumps—custom engineered and built for you. Exclusive 
features assure long service life under the most rugged 
conditions. In fact, many Frederick Pumps have been in 
service for over 40 years. Easy to install, easy to operate. 


Write for 
Bulletin 104-A 
describing 
mechanical 
features, giving 
technical data. 


Vrederick _\RON & STEEL, INC. 


FREDERICK Established 1890 MARYLAND 


» DIEHL MANUFACTURING CO. 
Elwood R. Zeek, vice president of 


research and engineering. 


Prompt repair service and parts available. 


<a 
oe Vd 
os Z 


» CLAYTON MARK & CO. - 
James Oakley, vice president of man- 
James Zamrazil, 


ufacturing; and 


manager of industrial relations. 





Processing, heating 
oTareMoliamaelileititeliliite 
FOREIGN MATTER 
REMOVAL! 


» CRANE CORP. H. R. 


vice president; S. E. Coletti, director 


Riggs. 
of advertising; and V. C. German, 


general manager of the Cochrane 


Corp., Crane division. 


» ARNO ADHESIVE TAPES, INC. 
William A. 


sales manager. 


Donahue, industrial 


Y-Type Self-Cleaning Strainers 

In 14” to 12” pipe sizes in semi-steel 
bodies to 250 Ibs. steam, bronze 
bodies to 300 Ibs. steam, and cast 


Specify Keckley raine f afe, . 
— eculey Strainers for sate steel bodies to 600 Ibs. steam. Screwed 


sure removal of foreign matter from Thomas H. 


distribution systems — ahead of pre- 
heat and re-heat coils, control valves, 
steam traps, pumps and other equip- 
ment. 

Assure your next processing, wet 
heat or air conditioning installation 
of maximum performance with Keck- 
ley Strainers — the best performance 
insurance you can buy. 


Write for your copy of Bulletin 260 
showing Keckley's complete line of 
steam and liquid control equipment. 


0. C. KECK 


or flanged connections. All size per- 
forated brass, stainless steel or mone! 
screens available, as well as wire 
meshes, for proper media selection. 


Basket Type Strainers 

For pressure and suction pipe lines. 
Basket lifts from top, cleans easily. 
Semi-steel bodies to 250 psi, bronze 
bodies to 300 psi, and steel bodies to 
600 psi. Brass or stainless steel screens. 
Also available with vertical blow 


LEY COMPANY 


General Offices and Factory 


3400 CLEVELAND ST., SKOKIE, ILLINOIS 


Heating 


» DANFOSS INC. 
Ford, executive vice president and 


general manager. 


COPPER & 
Richard B. 


>» THE NATIONAL 
SMELTING CO. 


Flynn, sales manager. 


» HOOKER CHEMICAL CORP. 
Stanley A. Mattison, director of pub- 
lic relations. 


>» CLEAV ER-BROOKS CO. 
Hugh G. Dean, sales manager of 
Springfield Boiler Co. 
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Pity 


Now! 


There are plenty of good reasons why 
the Skil Roto-Hammer is sure to be the 
world’s largest selling hammer again in 
1961! But one of the foremost is Skil’s 
new core bits. 

These hollow core, percussion type 
carbide bits increase the range of the 
Model 726 Roto-Hammer from 14%” up 
to 14%" and the Model 736 from 2” up 
to-a full 344"! 

What’s more, they drill right through 
stubborn steel reinforcing rods—an im- 


eR : lal hr " 


sda. ARR Rh 


possibility with solid carbide bits or 
star drills. 

This means that the hammer that 
already drills masonry holes at the 
lowest cost per hole and with lowest 
hammer maintenance, has tremendous 
added versatility. 

Ask your Skil distributor for a dem- 
onstration soon. Look under “Tools- 
Electric” in the Yellow Pages. Or write: 
Skil Corporation, Dept. 134-C, 5033 
Elston Avenue, Chicago 30, Illinois. 


72. and SKILSAW POWER TOOLS 


Skil Roto-Hammers drill 
4” holes in reinforced concrete 


using new percussion carbide tipped Skil Core Bits! 


Skil Roto-Hammers combine power rota- 
tion with powerful hammering to drill holes 
in masonry (%" to 3%") 5 to 6 times faster 
than ordinary electric hammers! Lowest 
maintenance—no springs to break. 





th 


Where Performance 
Counts... 


Jacksonville Coliseum 
Jacksonville, Florida 


Architects: 

A. EUGENE CELLAR 
and Geo. Ryap FISHER 
_ Mechanical and 
Electrical Engineer: 
FRANK B. WILDER 
and ASSOCIATES 
General Contractor: 


DANIEL CONSTRUCTION 
COMPANY 


Mechanical Contractor: 


GREELISH and Co., INC. 


* * 
7 


GENERAL heaters selected 
for Jacksonville Coliseum 


One of five instantaneous heaters of various sizes at 
the beautiful new Jacksonville Coliseum is an 18” 
converter for the ice rink. This unit heats brine from 
15° to 324°F. at the rate of 700 gpm (5,250,000 
BTU’s per hour). Once again General quality has 
been recognized and specified . . . as in so many of 
the country’s largest installations. 

Compact General heaters permit maximum installa- 
tion flexibility . . . require minimum piping, minimum 
space. No storage tanks needed. 

Simplified design facilitates installation, cuts mainte- 
nance costs. Water, heated only as required, promotes 
operating economies. Available in 4” to 28” diameter 
sizes . . . to handle 1 to 1800 gpm. Request Bulletin 
61 for complete details. 
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p» LENNOX INDUSTRIES INC. 
Robbie L. 


Stephens, sales manager. 


» BARNEBEY-CHENEY CO. 
Don Connor, public relations man- 


ager. 


>» THOR POWER TOOL CO. 
Robert P. Budler, public relations 


director. 


ENGINEERING, 


Grossi, export 


» COMBUSTION 
INC. 


sales manager. 


Carmine J. 


» KENSICO TUBE CO. Fred F. 


Moore. Jr.. vice president. 


INC, 


Dalton, vice president of 


» AIR CONDITIONING 
Peter J. 


sales. 


» SIMPSON ELECTRIC CO. 
Charles R. Billman, vice president of 


manufacturing. 


>» WORTHINGTON CORP. Wil- 
liam H. Wheeler, general sales man- 
ager of the Construction Equipment 
Div. 


» SCHAEVITZ ENGINEERING 
Russell C. Spera, vice president of 


production. 


» OLIN MATHIESON CHEMICAL 
CORP. Vincent F. Villella, manu- 
facturing superintendent, Ramset 


Fastening System. 


p PENNSALT CHEMICALS CORP. 
Dawes Walter, manager of adver- 


tising and public relations. 


p» PITTSBURGH CORNING CORP. 


Russell Brittingham, vice presi- 








EAST GREENWICH + RHODE 
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dent of manufacturing. 
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DISTRICT 
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HEATING & M Ce 
HAND BOOK Certified Ratings 


/ 


THIRD EDITION 


YOUR ASSURANCE 
A Revised Volume — 529 Pages OF PROPERLY RATED PERFORMANCE 
15 CHAPTERS — 6”x91/,” 5 IN AIR MOVING DEVICES 








; The AMCA program of Certified Ratings provides assurance of 
GROWTH AND PRESENT properly rated performance to specifiers and users of centrifugal fans, 
STATUS } axial and propeller fans, power roof ventilators and other air-moving 
devices. To qualify for license under the Certified Ratings Pro- 


a OF DISTRICT S| gram, manufacturers must meet the following basic requirements: 


GENERA 4 A manufacturer must publish performance ratings developed 
L DATA ) in accordance with AMCA’s Standard Test Code, and based 


DISTRICT HEATING PLANTS ‘ on tests conducted in laboratories approved by AMCA. 


WATER CHEMISTRY AND ‘ These published performance ratings must be developed for 
CORROSION Z various volumes, pressures and speeds—at a stated density... 


STEAM DISTRIBUTION ...and are subject to periodic re-evaluation under AMCA’s 


METERING continuing retest program. Authority to use the Certified 
Ratings Seal may be withdrawn by AMCA for non-con- 


BUILDING HEATING SYSTEMS formance with any requirement of the Program. 


CONSUMERS’ PROCESS When you see the Certified Ratings Seal on a manufacturer's pub- 
EQUIPMENT ‘ lished performance data or product, you are assured that the air- 
moving devices you specify have been properly rated, and meet all 


CONSUMERS’ ACCESSORY } requirements of the Air Moving and Conditioning Association's 
EQUIPMENT Certified Ratings Program. For additional information,  —_— 
ESTIMATING STEAM mail coupon below. : 
REQUIREMENTS 
ECONOMICAL USE OF AIR MOVING AND CONDITIONING ASSOCIATION, INC. 
STEAM 2159 Guardian Building, Detroit 26, Michigan 

P Please send Bulletin 211—The AMCA Certified 
RATES Ratings Program for Air Moving Devices 
SALES ACTIVITIES , NAME 


HOT WATER FOR DISTRICT ADDRESS 
eeu a CITY ZONE STATE 
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Price $7.00 
NATIONAL DISTRICT HEATING 
ASSOCIATION 
827 N. EUCLID AVE., 
PITTSBURGH 6, PA. 
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FIRST AGAIN with 
ADJUST —ALL THERMOMETER 
Pat. +2,875,614 
adjustable stem length! 


s.°*,s8 8.8 2%.6¢8 


A MILLION 
Adjust-Angle 
THERMOMETERS AGO. cscs o> cscs sites 


years, to U.S. Patent No. 2,524,894 awarded to Weksler. Until a few months ago, 
Weksler was the only adjust-angle thermometer you could buy. Today you have a 
choice from several different manufacturers who are in first model production of 
this remarkable instrument. 


Thirteen years experience with a precise instrument represents a world of know- 
how...a decisive consideration in your choice of Weksler! 
NEW WEKSLER ADJUST-ANGLE INDUSTRIAL THERMOMETERS, 
COMPLETELY REDESIGNED, ARE FULL 2-INCH WIDTH... EASY 


READING ... HIGHEST ACCURACY IN ANY RANGE YOU DESIRE. 
7- 9- 12-INCH SCALE SIZES, PLUS EXCLUSIVE 5” SCALE SIZE! 


Write for Bulletin AA-60 


| WHO'S WHAT 
| 


| 


Continued 





p» A. LYNN THOMAS CO., INC. 
Richard M. Dillion, executive vice 


president. 


. FLEXONICS CORP. Lloyd G. 
Fox. vice president and director of 


marketing. 


> MUELLER BRASS CO. Orville 
R. Payton, director of sales and pro- 
motion; and Philip L. Wixson, ad- 


vertising manager. 


>» COOPER ALLOY CORP. Ger- 
ald Lewis, vice president of market- 


ing and engineering. 


>» BOHN ALUMINUM & BRASS 
CORP. Willard B. Buck, sales 


manager, air conditioning. 


> THE VILTER MANUFACTUR- 
ING CO. Erich J. Kocher. chief 


engineer, elected a director. 


>» THE WEINMAN PUMP MANL.- 
FACTURING CO. Dr. L. Kermit 
Herndon, chairman of the board and 
chief executive officer; and P. W. 
Holstein. secretary. elected vice presi- 


dent. 


> BLACK, SIVALLS & BRYSON. 
INC. Paul Bartley, vice president 


of sales. 


> Hf. K. PORTER CO., INC. 
Walter A. Curtis. general manager 
of Peerless Electric Div. 


» TACO HEATERS, INC. Hu- 
bert A. Essley, vice president of op- 


erations. 


>» BORG-WARNER CORP. Wil- 


liam B. Shime or, director of manu- 


LWEKSLER INSTRUMENTS." 


“ORIGINATORS OF CORPORATION 


WORLD RENOWNED : 
ADJUST-ANGLE : 195 EAST MERRICK ROAD, FREEPORT, L.1., N.Y. 


THERMOMETERS” : Indicating and Recording Instruments for Temperature, Pressure and Humidity 


{LUMINUM CO. OF AMERICA 
Edward T. Wanderer, develop- 
ment manager, machinery and equip- 


ment. 
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Outstanding Valve performance with 


HMENNEDIZED DISCS 


an entirely new development in 
bronze gate valve construction 
that extends service life 
beyond comparison... 


FABRICATED 


PIPE COILS 





PROVEN BY USE! 


KENALLOY STEM... 


Exclusive KENNEDY alloy that prevents dezinc- 
ification and corrosion and provides smooth, non- 
galling threads and bearing surfaces. In a 
rugged use test, this stem withstood a mechani- 
cal loading of 18 foot-pounds closing torque and 
after 25,000 cycles was like new! 


PACKING... 
' New type patties made of molded graphite as- 
N 


bestos with a Buna binder required no 
replacement during or after 25,000 cycles 


KENNEDIZED DISC... 


In punishing use tests, the 
of the KENNEDIZED disc actually improved 
with wear! Disc showed no galling or other 
wear marks after 25,000 cycles at 150 Ibs. sat- 
urated steam pressure. This remarkable wear 
resistance is combined with an extremely low 
coefficient of friction, smooth sliding properties, 
excellent anti-seizure characteristics and corro- 
sion and galling resistance. Tests and in-use re- 
sults prove these discs set a new and unmatched 
high standard in valve performance 


SEAT... 


Due to the low coefficient of friction and smooth 
sliding properties, the action of the KEN- 
NEDIZED disc actually improved the finish on 
the seat. Here, again, no galling was found on 
the seat after 25,000 cycles. 





Unlimited Applications 
Coils illustrated are a double spiral 
made from nickel pipe. They were 
designed for use as part of a con- 
tinuous fat splitting unit employing 
the Eisenlohr Process. The coils 
were tested to 12,000 Ibs. hydro- 
static pressure for operation at 3,500 
lbs. steam pressure and 600° F, 

Send Drawings for Quotation 


STAINLESS STEEL — FIN TYPE 


COOLING 








super mirror finish 





For the complete KENNEDIZED DISC story, write for Bulletin 574. 


KENNEDIZED DISCS 
NOW AVAILABLE IN THESE 
KENNEDY VALVES... 


Fig. 525KD 
125-Pound S.W.P. 
Bronze Gote Vaive. 


For Corrosive Atmosphere 
Rempe Stainless Steel Cooling Coils 
can be furnished of gas-tight con- 
struction as illustrated for handling 


air contaminated with varying con- 
centrations of acid vapors. Ideally 
suited for all types of corrosive air 
mixtures, gas or liquid cooling re- 
quirements. Details on request. 


Exgincering 
Data Book 


Pipe Coil and Fin Coil De- 
signs. Heat Transter Coeffi- 
cients. Get @ copy tor your 
library. 


REMPE COMPANY 


342 N. Sacramento Blvd. @ Chicago 12, II! 
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FIG. 427KD 
125-Pound $.W.P. 
Bronze Gate Valve— 
Non-Rising Stem, Inside 
Screw, KENNEDIZED 
Wedge Disc 
WORKING PRESSURES 
Soturoted Steam, 125 
Ibs.; W.0.G., Non-Shock, 
200 Ibs. 


Fig. 525KD 
125-Pound $.W.P. 
Bronze Gate Volve— 
Union Bonnet, Rising 
Stem, Inside Screw; 
KENNEDIZED Wedge 


Disc. 

WORKING PRESSURES 
Saturated Steam, 125 
Ibs., W.0.G., Non- 
Shock, 200 Ibs. 


Fig. 78KD 
200-Pound S.W.P 
550° F. Bronze Gate 
Valve—Union Bonnet 
Ya"-2"; Bolted Bonnet 
2%"-3"; Rising Stem, In- 
side Screw; KENNEDIZED 
Wedge Disc 
WORKING PRESSURES 
Steam ot 550° F., 200 
Ibs.; W.0.G., Non-Shock, 
400 Ibs. 


Fig. 518KD 
300-Pound $.W.P. 
550° F. Bronze Gate 
Valve—Union Bonnet 
Ya"-2”; Bolted Bonnet 
2%”"-3"; Rising Stem, In- 
side Screw; KENNEDIZED 


Wed sc. 
WORKING PRESSURES 
Steam ot 550° F., 300 
Ibs.; W.O.G., Non-Shock, 
600 Ibs. 


KENNEDY VALVE mre. co.— 


ELMIRA, NEW YORK 


@POFFICE AND WAREHOUSES IN PRINCIPAL CITIES 


OUCTLE IRON VALVES . 


1961 


CAST RON VALVES © 


BRONTE VALVES . 


INDICATOR POSTS . 





SILENT 
SULTS 
OPERATION 


NON-LIMING 
MOVING 
PARTS 


FIELD 
SERVICEABLE 


m\\\\) 


You get 


INDEPENDENT 
UNIT CONTROL 
Jor bot or chilled 


walter systems with... 


Water Diverting Valve 


For year ‘round comfort auto- 

mation at a reasonable price, 

the Chatleff Vectrole Valve, 
\e Switching Element and Ther- 
\\ mostat give you a complete 
comfort control system at a 
tremendous saving. 


SOLID BRASS 


For complete 


USUI information, write: 


CONTROLS INC. 


205 Industrial Blvd., Austin 4, Texas 


vs 


NIAGARA CONDENSERS 


GIVE 


YOU LONGER SERVICE 


@ Refrigeration plant operators who know 
their costs prefer Niagara Aero Condensers. 
Niagara design assures lower cost, more 
durable equipment, easier and cheaper to 
maintain. 

You always get full condensing capacity, 
operating at the lowest possible head pres- 
sure, cutting the cost of power. You con- 


tinue to hold “new plant” efficiency keep- 
ing your savings continuous, year after year. 

Niagara Aero Condensers out-last as well 
as out-perform other types and give you the 
lowest costs in the long run. Users say they 
“prevent half the operating troubles” of a 
refrigerating plant. They have held this 
record for over 30 years. 


Write for bulletins 131 and 142. 


NIAGARA BLOWER COMPANY 


Dept. HP-3, 405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 


| WHO'S WHAT 


Continued 





» GENIE-AIR PRODUCTS W. 
C. Walter, national marketing man- 


ager. 


>» DOLE REFRIGERATING CO. 
L. M. 


ager. 


Nelsen. national service man 


>» J/AMESBURY CORP. 


H. Reck. sales manager. 


Maxwell 


>» CONOFLOW CORP. 


general 


J. Robert 


Simpson, sales manager. 


elected a vice president. 


>» COPELAND REFRIGERATION 
CORP. Rudolf G. Berg. Benjamin 
W. Moreland. and Frank J. Gleason. 
Jr.. members of the board of direc- 


tors. 


» SONOCO PRODUCTS CO. E. 
S. Reid, 


ices: and J. C. Fort, sales manager. 


director of technical serv- 


Construction Products Div. 


{LTON LABORATORIES. 
Herbert E. Puttbach. sales 


>i 
INC. 


manager, 


>) YORK-SHIPLEY, INC. Wil- 
liam A. Lake, vice president of mar- 


keting. 


>» PARKER-KALON Arnold Rof- 


heart, advertising manager. 


>» DRESSER INDUSTRIES, INC. 

James M. Hughs, sales manager. 
regular products, Manufacturing 
Div. 


>» YORK DIV. OF BORG-H ARNER 
CORP. M. V. 


Caryl C. Lewis, vice presidents. 


Bailliere, Jr.. and 


>» PORTER-CABLE CO. Joseph 
J. Diamond, vice president of field 


sales. 


» HI-PRESS AIR CONDITIONING 
OF AMERICA, INC. 


sales manager, Drayer-Hanson Div. 


Irv. Secord, 
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a SEE OUR | 
CATALOG IW 
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Install Insulation with 


TUFF-BOND 


Super-Strength Adhesives 


TUFF-BOND #7 
fire-retardant adhesive for 
installing insulation 


TUFF-BOND M-102-H 


duct liner adhesive 


TUFF-BOND 21-C 
clear lap sealer and lap 
adhesive 


TUFF-BOND 21-W 
white lap sealer and lap 
adhesive 


TUFF-BOND #6 
non-flammable fire-retardant 

duct liner adhesive; meets Inter 

im Federal Standard #00136 


TUFF-BOND #9 

for bonding rigid and semi 
rigid plastic foams (polystyrene, 
urethane, isocyanate, etc.) to 
themselves and to other ma 
terials 


TUFF-BOND #12 


high pressure duct sealer 


TUFF-BOND QUIK SET 
... neoprene-base, fast-setting 
adhesive. Recommended for 
installing metal and nylon 
hangers to smooth surfaces 


TUFF-BOND GENERAL 
PURPOSE IMPROVED 


all-around adhesive for in 
Stalling insulation, insulation 
hangers, etc 


Ask for literature and prices. 


‘eTele}s) Re) - 
NCORF RATEC 
DANVILLE 26 LLINO 


E. MOORE 


WHO'S WHAT 


Continued 





» PECK, STOW & WILCOX CO. 
Walter J. Hushak. assistant to the 


preside nt. 


>» THE SIEGLER CORP. H. 
Chapman Rose and Chester A. 
Thompson, members of the board of 
directors: and General Phillips W. 


Smith, vice president. 


> HUPP CORP. Roland E. Pil- 
lat. sales manager. Typhoon Heat 
Pump Div.: and Sydney Anderson, 
vice president in charge of west coast 
operations for Typhoon Air Condi- 


tioning Diy 


>» FAFNIR BEARING CO. Hor 
ace B. Van Dorn, vice president of 
engineering: and Ronald P. Remor- 


enko, assistant chief engineer. 


» YUBA CONSOLIDATED INDUS. 
TRIES, INC. R. A. Beck, vice 
president and director of sales; Fred- 
erick H. Linley, Jr., sales manager: 
Arnold R. McLain, general manager 
of the Heat Transfer Div.; and Her- 
bert O. Johnson. general manage 


of the Manufacturing Div. 


>» ROBERTSHAW-FULTON CON. 
TROLS CO. Alton W. Beck, vice 
president, western operations; and 
Edward B. Maire. general managet 


of the Bridgeport Thermostat Div 


>» CARRIER AIR CONDITIONING 
CO. Hermann C. Hoffmann, gen- 


eral sales manager. 


» ARMSTRONG CORK CO. C. 
N. Painter, senior vice president and 
a member of the president’s office; 
M. J. Warnock, first senior vice presi- 
dent. 


>» HANDY & HARMAN M. W. 


Townsend, evet utive vice president. 


>» GOLLDS PUMPS, INC, 


Bunis, sales manager. 
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CA 


STAINLESS 
pipe & fittings 
in stock... 


Stainless steel piping for process in- 
stallations, like the one pictured in 
Mogen David Wine Company’s 
modern Chicago plant, can be 
readily supplied from our 
warehouse stock. 


We mairtain a large inventory of 
light-wall, standard, and extra- 
heavy stainless pipe in a variety 
of sizes and analyses—plus 
threaded and welding fittings, 
and valves. 


Rely on C. A. Roberts Co. for prompt 
service and expert technical 
assistance on your Stainless Piping 

requirements. 


C.A.ROBERTS CO. 
Sfoet E Aluminum Tube Specialists. 

Dept. E-3, 2401 25th St. Franklin Park, Ill. 
6 warehouses serving the middlewest 


CHICAGO « DETROIT » INDIANAPOLIS 
ST. LOUIS * TULSA « N, KANSAS CITY 





Maintain Proper Boiler Water Concentrations — 


FOR 
ECONOMICAL 
BOILER 
OPERATION 


LOW PRESSURE STEAM TO 
CONDENSER OR PROCESS “~~ 


HITLOCK Continuous 


down System 


ow cost accessor 


Standard Ww 
Blow 


CAL: standord | 


ies 


ECONOMI ae 


OMPLET sw th pratin n nents 
E all ope a g compone 
i 


cted 
ols carefu 


ly sele 
ance required 


contr 


AUTOMATIC: 


no attend 


This Continuous 
Blowdown System automatically pro- 
vides effective, low-cost boiler protec- 
tion. Ask us to recommend a unit 
engineered for your plant. 


COMPANY 


44 SOUTH STREET + WEST HARTFORD 10, CONN. 
Boston * Chicago * Philadelphia * Detroit * 
Authorized representatives in other principal cities 

In Canada: Darling Brothers, Ltd., Montreal 


THE WHITLOCK MANUFACTURING 
@ New York °* 


Richmond 


Designers and builders of bends, coils, condensers, coolers, heat 


exchangers, heaters, piping, pressure vessels, receivers, reboilers. 





Underground Type ECR 
Condensate Pump Condensate Pum 


choose from a complete line of 


SARCO CONDENSATE and VACUUM PUMPS 


vacuums and maintaining full rated water capacities... 
flexible coupled motors and cast iron receivers. 
WHAT ARE YOUR PUMP NEEDS? Make use of Sarco’s wide and 


Condensate Pump 


SARCO CONDENSATE PUMPS discharge to boilers fast ... give have 


quiet, dependable operation are constructed of finest 
materials ... engineered for quick, easy installation to meet 


a variety of conditions ... have steel or cast iron receivers and 
close coupled or flexible coupled motors. 

SARCO VACUUM PUMPS have a reputation for quality based on 
a quarter century of experience and development .. . feature 
jet vacuum-producing unit—highly efficient in producing high 


specialized experience in heating problems involving fluid 
movements. For information on Sarco condensate and vacuum 
pumps, all guaranteed for one full year, contact your Sarco 
sales representative, district office, or distributor; or write: 

2362 
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INSULATION 
INSTALLED 


WITH 


MIRACLE 
SURFACE 
ANCHORS 


Use Miracle Surface Anchors, 

bonded with Miracle Anchor Adhe- 

sives, to provide firm support for 

block, board, or blanket type insul- 

ation. Eliminates drilling and weld- 

ing. You save man hours, cut costs 
way down. 




















Use Spindle Anchors for Use Pronged Anchors for 
bonding fibrous glass batts, bonding block insulation 
mineral wool to ducts, such as cellular glass. 
walls, ceilings. Lock washer Pronged Anchors are set 
holds insulation firmly in between rows of blocks and 
place. then prongs are bent over. 


FREE 


Valuable, informative engineers and 

architects bulletins giving details 

and complete specification data. 
Yours on request. 


MIRACLE SURFACE ANCHORS 
are manufactured by 
DEVICES :: Division of 
MIRACLE ADHESIVES 
CORP. 


250 Pettit Avenue 
Bellmore, Long Island, New York 


NEW 


Micromat 
SYSTEM OF AIR 
FILTRATION 


NOW — tailor air filters to 
job requirements - economically ! 


A new concept in air purification, MICROMAT offers not one 
but nine separate filter media, each with specific capabilities. 
Used singly or in combination, there is a low-cost MICROMAT 
medium to meet virtually any set of specifications for effi- 
ciency and air flow. Thus the MICROMAT System, with a choice 
of media, provides the means of tailoring air filtration to 
your exact requirements. 


Efficiency Range — 5% to 85% 
MICROMAT Replaceable Media are made from various types of 
non-woven synthetic fibers. Their natural filtering properties 
eliminate any need for viscous coating, yet MICROMAT media 
efficiencies range from 5% to 85% (using Discoloration Test 
procedures) 

Cut Maintenance Costs 

MICROMAT filters are easy to maintain... and normally afford 
worthwhile savings in handling, changing, and storage space 
when compared to permanent, washable filters and other re 
placeable types. Versatile in use, MICROMAT media are readily 
adaptable to panel (frame), blanket, or roll machine installation 
MICROMAT Outperforms Conventional Filters 
Present users have found that, at any given air velocity, the 
right MICROMAT medium will outperform conventional filters 
and deliver cleaner air at lower overal! cost 


Representatives in all major cities 
Address all inquiries to 


Micutron 








(Where a mashabig permgne filter is re CORPORATION 

quired, Microtron Corp. offers new MICRO- Dept. R-23, P. 0. Box 2092, Charlotte, N. C. 
FOAM, a superior, acid and base resistant, 
plastic foam material with wide range of ef 
ficiencies and high dirt-loading character The Pioneer of 
istics.) Setter Air Filtration 
through Synthetic Fibers 
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Figure time 
and labor costs 
quicker... 
more accurately 


—with this labor calculator guide book. Gives correct time 
elements for hundreds of mechanical contracting and engin- 
eering projects. These time elements are averages of many 
successful projects, ‘and fully reliable. Use them to speed 
your estimating . . . to help you in budgeting, to figure your 
completion dates, and to check the efficiency of your labor. 
Use them to tell whether you’re making a profit on labor. 
The “Mech-O-Lator” ends guesswork . . . pays for itself 
many times over. $15 


1 
1 


Comes in 7 indexed sections covering time-labor costs in 
Air Conditioning, Plumbing, Heating Equipment, Fittings, 
Valves, Pipe, Pumps, Misc. (Insulation, Water Meters, 
Tanks, etc.) 


ORDER TODAY ... 

r—---—--------- 

} RESEARCH PUBLISHING CO. Dept. HPA 

P.O. Box 42004, Los Angeles 42, Calif 

Send opies of ‘The MECH-O-LATOR 
lif. add 4 tax 


Enclosed is Check 


Copyrighted by Research Pub. Co 


Money Orde 
NAME 
ADDRESS 


| CITY STATE 


LShgieeniamnawennepnaiodengmeneebnninenn 
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p» PEABODY ENGINEERING CORP. John Dunn. 


manager of marketing and technical services. 


>» SCHAEVITZ ENGINEERING Burton F. Drill. 


director of marketing. 


Francis H. 


>» PORTER-CABLE MACHINE CO. 


Gerlach, vice president of engineering. 


>» SOLAR AIRCRAFT CO. W. D. Bryson, vice 


president, engineering and production. 


>» THE NORTH AMERICAN MOCUL PRODUCTS 
CO. Arthur W. Pugsley, chairman of the board: 
C. Carlisle Tippit, president and treasurer; and R. H. 


Mohrman. executive vice president. 


>» COOPER ALLOY CORP. Herbert J. Cooper, 


president and chief executive officer. 








ROBVON 


APPROVED FOR WELDING PIPE, 
VALVES, AND FITTING JOINTS 


PATENT NOS. 
2366579 
2764426 


Designed for quick easy alignment of pipe where the variation in 
inside diameters is relatively great. Chamfered NUBS allow close 
tolerance fit-up and CLEAN STRIKE OFF. The ROBVON NUB auto- 
matically sets root gap. ROBVON rings are beveled to assure non- 
restricted fluid flow. Available in Carbon Steel, Wrought Iron, 
Chrome Alloys, Stainless Steel and Aluminum. 


= ROBVON BACKING RING COMPANY 
GARDEN STREET * ELIZABETH, NEW JERSEY phone: EL 2-9613 


BACKING RINGS 


ROBVON TYPE ‘‘CCC’’ BACKING RINGS 


EXCLUSIVE WITH ROBVON 
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SIMPLE—4-step 
water treatment 
IMPROVES 

Air Conditioning 


drain periodically 


End scale, slime and corrosion troubles in air 
conditioning water with Oakite Airefiner No. 52. 
All it takes is a ten-minute daily check up by one 
man. This way you maintain high cooling effi- 
ciency and you reduce out-of-service time, too. 

How? With a simple four step program. (1) 
Charge water initially with Oakite Airefiner No. 
52. (2) Test water daily. (3) Add upkeep when 
necessary. (4) Drain system and replace with 
new, charged water on a periodic basis. 

That’s all there is to it. Airefiner No. 52 checks 
slime and algae growth, prevents scale build-up 
and minimizes corrosion. It leaves tubes clean 
for efficient heat exchange. It’s safe. It’s inex- 
pensive. 

For explanatory drawings and full details on 
this time and trouble saving method, ask your 
local Oakite Technical Service Representative, 
or write Oakite Products, Inc., 51A Rector Street, 
New York 6, N. Y. 


OAKITE. specialized 
eines - snes FO WATER TREATING 
SU] 


In our 52nd year 


materials 


Technical Service Representatives in Principal Cities of U. S$. and Canada 
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laddin 


AIR HANDLING EQUIPMENT 


e THIRTEEN SIZES 
e SELF CONTAINED 
e QUIET OPERATING 


ALADDIN Type V Roof Ventilators 

are available in a complete 

range of sizes... direct and 

belt driven. Units can be furnished in both curb 
mounted or extended base types. Ruggedly built, 
the type V units have been designed for those 
installations where positive year around pow- 
ered ventilation is required, and when properly 
installed, will give years of efficient trouble free 
service. 


Write for complete data 4 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 








CORROSION. 
RESISTANT 
FLOAT 

is made of 304 
Stainless Steel for 
long, trouble-free 
service. Can also 
ke made of spe- 
cial materials for 
exterme local con- 
ditions. 


NO-SCALE 


FLOAT CHAMBER LINER 
“flexes” off scale; prevents 


float “sticking”. 


Amagnetic sleeve, 
raised and lowered 
within o nonmag- 
netic tube, attracts 
orrepels an Alnico 


permanent mag- + r" 
‘ 


net attached to a 
mercury switch. 
Basically, this is 
Magnetrol. 


MERCURY-TO-MERCURY 
SWITCH 


requires no service—con- 
tacts never pit, burn or 
corrode. 


PERMANENT 
ALNICO MAGNET 
links water level with 
electrical controls; pre- 


vents failure of mechan- 
ical linkages. 


Here’s “Low Maintenance” 


BOILER 
SAFETY 


tg 
MAGNETROL 


BOILER WATER. 


LEVEL CONTROLS 


“Blow-down” the float chamber 
once-a-shift; inspect the switches 
once a month—that’s all you have 


-.) to do to keep a Magnetrol in tip- 
’ top safe shape. It’s made that way. 


The secret is all in the simple 
magnetic operating principle as 
pioneered and perfected by Magnetrol. 


Standard Magnetrol Units are 
available for pressures to 600 psi 
and temperatures to 750°F., for 
single or multi-stage control with 
as many as three separate switching 
actions. Also special units for more 
extreme requirements. For full de- 
tails, mail coupon. 


MAGNETROL, Inc. 


ge a a oe a Oe 0 0 ee ee eee 


MAGNETROL, INC., 


Name 


5322 Belmont Rd. Downers Grove, Ill. 


Please send Catalog Section III with full information about 
Magnetrol Boiler Water Level Controls. 10 





Company 





Address 





Zone___State 





City. 
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WE HEAR THAT... 





» Joseph A. Cutler, former president and general man- 
ager of the JOHNSON SERVICE CO., has been ele- 
vated to chairman of the board. He is succeeded as 
president by Richard J. Murphy who has held the of- 
fice of executive vice president and treasurer. 


> An agreement between BABCOCK & WILCOX CO. 
and a Japanese company will allow the Japanese firm 
to manufacture and sell B&W’s entire line of refrac- 
tories. The pact covers a 10 year period, dating from 
January 1961. 


>» Joseph L. Maloney has been re-elected president of 
the CLAY FLUE LINING INSTITUTE. A. R. Thor- 
son was re-elected secretary and Philip E. Kopp was re- 


elected treasurer. 


>» MCQUAY, INC. has begun construction on its third 
plant. The structure is being built in Visalia, Calif. 


>» THOR POWER TOOL CO. OF AMERICA has 
bought sole control of the Italian firm, F/AP, located 
in Turin. Included in the transaction was the acquisi- 
tion of a substantial minority interest in a Spanish 


company, F1AP ESPANOLA, in Barcelona. 


p> GLAUBER VALVE CO. has nearly completed a 
6000 sq ft addition to its foundry. Production is ex- 
pected to double with the enlarged quarters. 


» BRYANT MANUFACTURING CO. has opened a 


wholesale branch in Pittsburgh. 


>» Three manufacturing companies have been elected 
into the GAS APPLIANCE MANUFACTURERS AS. 
SOCIATION. They are the THERMOELECTRIC 
PRODUCTS GROUP OF MINNESOTA MINING 
AND MANUFACTURING CO.; NEW YORKER 
STEEL BOILER CO., INC.; and H. A. THRUSH 
{ND CO. 


>» Charles R. McConner, vice president of sales of the 
CLARAGE FAN CO., will begin partial retirement 
this month after more than 40 years of service. Follow- 
ing a few months leave of absence, he will return to the 
firm serving on special assignments. His successor as 
general sales manager will be Alfred L. Otis. 


p» BELL & GOSSETT CO. has completed construction 
on a new building in Morton Grove, Ill. containing 
32,000 sq ft of manufacturing area. Adjacent to the 
building is 11,000 sq ft of shipping area. Total plant 
area is now almost 450,000 sq ft. 
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SAVING YOU TIME 
AND MONEY! 


MID-CONTINENT SUPPLIES 
AND PACKAGES QUALITY 
FASTENERS ELECTRONICALLY 


WITH ed led ae ce 


PACKAGING SERVICE 
Here’s what fasten-PAK does for you! 





KD PRODUCTS, 
INSTALLATION 
MANUFACTURERS 


use in KD or installation type products. This 
modern way of packaging eliminates chance of 
error over hand count or weight methods. In one 


fasten-PAK’s automated packaging is ideal for | 





Here is the ideal 
method to have 
fasteners pack- 
aged economi- 
cally, saving time 
and errors. Get 
your fasteners 
packagedand 
supplied with a 
one-stop service. 








operation Mid-Continent supplies fasteners to 
you, then with fasten-PAK packages your fasten- 
ers by counting, filling, sealing, and prints copy 
identifying any of the parts contained in each 
package. The bags can be supplied in either 
translucent or kraft opaque materials. In addi- 
tion, when you buy your fasteners from Mid- 


Continent your savings are doubled. Why not | 


investigate this unique form of packaging fasten- 
ers... you'll be glad you did! 


for information contact: 


MID-CONTINENT SCREW PRODUCTS CO. 


5844 NO. BROADWAY Dept. HPAC-3 CHICAGO 40, ILLINOIS 
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40 years experience 
in air conditioning 


Series 74 
Air Conditioner 


low 
Side 


Series 83 
Air Cooled 


Condensing Unit 
Capacity 3 to 20 Horsepower 
High Side 


RUGGED 
CONSTRUCTION 


Built for Efficient Performance, 
Long Life, Trouble-Free Operation 


WRITE FOR 
PRODUCT BULLETINS 
74 and 83B 


United States Air Conditioning Corporation 


Delaware, Ohio 














For a better balanced 
Perimeter Heating and 
Cooling System - install 


YOUNG Floor Line 
Adjustable Cover 
Regulators in 
Branch Ducts 





— 24" DIA ADJUSTABLE BRASS COVER 


Adjustable Brass CONCRETE FLOOR 
Cover screws os y ete, ; 
down flush with : Hs 
floor after form 
is removed. » eamen” « 


“, » BLADE 





The Young No. 330 },\ 
Regulator, installed ).\ 
in a branch duct, 
gives accurate con- 
trol of the volume of 
air to the register. 


This is the sure way of controlling the required vol- 
ume of air for individual rooms. 


Only 2-3/8" in diameter, the adjustable cover plate 
fits flush with the floor. Model No. 330 is for in- 
stallations with up to 2” of concrete above the duct. 
Other models are available for up to 12” of con- 
crete above the duct. 


Write for complete catalog or consult Sweet's Archi- 
tectural File or the Engineer’s Product File. 


LN 
Young Recutator Company 


20910 Miles Parkway, Cleveland 28, Ohio 


WE HEAR THAT 


Continued 











> The new president of the ILLINOIS MANUFAC. 
TURERS ASSOCIATION is H. C. Mueller. president 
of THE POWERS REGULATOR CO., Skokie. Ill. 


>» BERKO ELECTRIC MANUFACTURING CORP. 
has opened a new plant in Jamaica, N.Y. The plant 


houses both manufacturing and executive offices. 


» The NATIONAL FUELOIL COUNCIL and the OIL 
HEAT INSTITUTE OF AMERICA, respectively. on 
January 25 and 26, at board of director meetings of 
each organization in New York, voted unanimous ap- 
proval of the merger of these organizations into a new 
national association which will promote fuel oil and 


oil heating equipment. 


» SPEAKMAN CO., wholesale distributor of heating 
and industrial supplies. will open a new branch office 
in Dover. Del. 


>» ULTRASONIC SYSTEMS INC. has moved into new 


quarters at 2255 Carmelina Ave., West Los Angeles 


p> IRON FIREMAN MANUFACTURING CO. has ex- 
panded its operations in the package generator field by 
offering its product backed by a single corporate 


responsibility. 


>» EDWIN L. WIEGAND CO. will market the line of 
electric counterflow heating units manufactured and 
formerly sold by ELECTREND PRODUCTS CORP. 


The heaters will retain the Electrend name. 


> THE POWERS REGULATOR CO. has consummated 
an agreement with Mosler Research Products, Inc. to 
market Mosler’s line of ultra sensitive electronic secu- 
rity devices. These will be used in integrated climate 


control and security systems. 


» IMPERIAL-EASTMAN CORP. LTD. will begin con- 
struction of a 23,000 sq ft plant and office building in 
sarrie, Ontario, Canada. Scheduled for completion by 
September, the new facility is expected to represent 


an investment reaching nearly $750,000. 


» RELIANCE INSTRUMENT DIV. OF ELECTRO. 
MECH CORP. has moved into its new plant in Nor- 
wood, N.J. The facility is the new home of both Reli- 


ance and its parent firm. 
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ELECTRIC 
HOT WATER HEAT 


[2,500,000 B.1.U. 


Is CFM enough of a 
criterion for Ventilator 
Specifications ? 


Yes, if you have unlimited funds and your only concern 
is moving a given amount of air in the immediate 
future. 

Unfortunately, most structures have to be built within 
a budget. So, it behooves designers to specify compo- 
nents which represent the best va/ue for the money ... 
and don’t increase other expenses incidental with in- 
stallation and use. 


YOU CAN SAVE MONEY FOR YOURSELF 
AND YOUR CLIENT: 


ALL ALUMINUM 
VENTILATORS 


PRECISION 


ELECTRIC HOT WATER HEATING BOILER 


... THE ONLY VENTILATOR WITH A 5 YEAR 
WARRANTY GIVES YOU PERFORMANCE PLUS 


COMPLETE UNIT READY FOR INSTALLATION 


with circulation hot water system and water 
chiller for year-round air conditioning. 


CONVERSION EASILY ACCOMPLISHED 


where other type fuels now used. Suited for 
home, churches, motels, apartments, hotels, 
hospitals, commercial buildings, swimming pools, 
snow melting and domestic hot water for large 
users. Temperature range — 60 to 250 degrees. 
Equipped with Sequence and Proportional Con- 
trols when desired. 


© Every unit tested and inspected 40,948 to 2,500,000 B.T.U. 
Output. 


© All Boilers meet the requirements of the ASME Boiler 
and Pressure Vessel Code. Natl Board approved. 


No chimney! No odors! No flame! No ducts! No noise! 


Write for complete 
specifications and prices 


CISION parts 


corporation 
400-HPA NORTH FIRST STREET 
NASHVILLE 7, TENNESSEE 
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LESS ROOF LOAD 


Important in large instal 
lations. All Aluminum 
construction reduces 
weight 40°, under steel. 
This can save money on 
roof supporting members. 


ELIMINATE 
SERVICE CALLS 


Quality construction, su- 
perior design assure top 
performance, without 
tinkering and fiddling! 


. AND the Cook line 
ventilating requirement 


CUT INSTALLATION TIME 


Time is money. Cook Ven- 
tilators are engineered for 
simple, efficient installa- 
tion. 


GUARANTEE 
SATISFACTION 


Corrosion resistant Alu- 
minum gives years of serv- 
ice without weathering. 
Maintenance is reduced 
to minimum. 


is complete—meets any 
For complete specs send 


for our 1961 Catalog. Also see ‘‘Sweet’s Architec- 


tural’’, Classification 20c 
Name & Title 
Company 


Address 


| 
WW 


‘ta 


~ 
ALL ALUMINUM 
—NENTILATORS 


THE LOREN COOK COMPANY 


BEREA, OHIO 


MEMBER AMCA 





“Ylanned Perform 
BURNERS 
7 


For heating and power boilers. 23 sizes listed in 
Catalog No. A-10. 


BLUE LINE UPSHOT ATMOSPHERIC GAS BURNER 


Fully automatic, packaged assembly, Sizes listed to 28 million BTU/HR 
in Catalog C-10 


ance~* | 


| 


ste 
iy 


ee ala Te es | 
"WPT Ws o-rire POWER TYPE GAS BURNER i | 


MODEL R 
Capacities up to 
2% million BTU/HR 
Catalog E-61 


TURBO)RING 
FORCED DRAFT BURNERS 


Gas, oil, or combination Gas-Oil 
burner. No stack required on boilers 
equipped for pressure firing. 


MODEL FGR 
Capacities 1 to9 
million BTU/HR 

Catalog E-51 


fp 
% PLANNED — Factory assembled, pre-wired for 
**Bolt-in’’ installation. 

% PERFORMANCE — Custom matched to individual 
boilers for quiet, efficient operation. 
Gordon & Piatt also manufacturer of a complete line of 
domestic conversion burners plus large dual-fuel units. 
Write for literature and complete information. 





WE HEAR THAT 


Continued 





>» HUPP CORP. has realigned its organization struc- 
ture along group lines to effect closer liaison between 
the corporate staff and its operating divisions. Anthony 
J. De Fino and Robert N. Ward have been named 


group vice presidents. 


» BELL & GOSSETT CO. has acquired the CIRCUIT 
DEVELOPMENT CORP... Boulder. Colo.. producers 


of electronic equipment. 


>» JET-HEET INC. has leased a 10,000 sq ft building 
in Englewood, N.J. in an expansion of its manufactur- 
ing operations. The plant will also be used for show- 


room and sales training purposes. 


> Richard D. Madison, director of research of the 
BUFFALO FORGE CO., has retired after 41 years of 


serv ice. 


>» DANIEL T. WEBSTER, JR. has joined the staff of 
SEELYE STEVENSON VALUE & KNECHT, as con- 


sultant. 


>» IMC MAGNETICS CORP. will market heat ex- 
changers made by the AERO SUPPLY MANUFAC.- 
TURING CO., INC., as part of an extension of a pre- 
vious agreement to market fan cooling equipment and 


blowers. 


>» MANNING, MAXWELL & MOORE, INC, will build 
a new valve manufacturing plant in Alexandria, La. 
The facility will be a one-story 125,000 sq ft building 
located on a 100 acre site. Completion of the project is 
expected to be in the fall of this year. 


>» GENERAL CONTROLS CO. has moved its Denver, 
Colo. offices to 2323 W. 2nd Ave. in Denver. 


>» An expansion of approximately 3500 sq ft will be 
made at the SONOCO PRODUCTS CO. plant in Harts- 
ville, S.C. The addition, due for completion in early 


spring. is being built at a cost of $150,000. 


> The merger of JACK & HEINTZ, INC. into 
SIEGLER CORP. is now completed. Jack & Heintz will 


be operated as a division of Siegler. 


» The NATIONAL CYLINDER GAS DIV., CHEME.- 
TRON CORP. has recently completed construction of 
a one-story building in Lynwood, Calif. that will house 
both office and warehouse facilities. The new facility 
will be the firm’s Los Angeles headquarters. 
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‘No Need to Look Further... 


ots 


275 TIMES ! 


NEW TERMINAL AND AIRFIELD FACILITIES 
Los Arugelea Litowatursal Rinne 


D-H’s POPULAR “FZ”—“V"—“H"—“AM” and “HRC” UNITS! 
NEW TERMINAL - TICKETING STRUCTURES + SATELLITE BOARDING 


For Los Angeles Dept. of Airports—Joint Venture Architects and 
Engineers: Charlies Luckman Associates, Welton Becket Associ 
ates, Paul R. Williams. General Contractor: Robert E. McKee. 
Mechanical Engineer: J. S. Hamel, Engineer. A/C Contractor: Cli 
mate Conditioning Co., Div. Paul Hardeman, Inc. D-H Sales Agent: 


Air Conditioning Supply Co. 


These Brochures tell you why: HRC 211.01, 
CSHV 312.01, FZ 321.01 and EMG 5715. 


drayer-hanson 


HLPRESS AIR CONDITIONING OF AMERICA, INC WESTERN ‘@.. Box 66455 
" "| ENGINEERING AND MFG. CO. © os Angeles 66, Colitornia 


3301 Medford Street, Los Angeles 63, California 
(Cable: Cliconi, Los Angeles) Complete. Catalog in Sweets. Member Air Moving and Conditioning Assoc., Inc. 
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Siltigattigned de WE HEAR THAT 
In America’s Finest Buildings... Continued 





» RAYTHEON CO. has acquired the stock of Trans- 
Sil Corp., Englewood, N.J., manufacturers of silicon 


rectifiers. 


» STRONG, CARLISLE & HAMMOND, DIV. OF 
WHITE SEWING MACHINE CO., has purchased the 
manufacturing and sales rights of certain products 
from CRANE CO. The products include iron separa- 


tors, brass expansion joints, and sediment separators 





(T-type strainers). 





>» MULTI-AMP ELECTRONIC CORP. is building a 


new plant and administrative office building on a two- 


LOOK BETTER acre site in Cranford, N.J. The facility will have a 
eee production capacity eight times the present plant and 
LAST LONGER! is expected to be ready for occupancy by mid-spring. 


>» Henry L. Burghoff has been appointed director of 
research and development for CHASE BRASS & COP.- 
PER CO. Dr. Burghoff succeeds D. K. Crampton who 


is retiring after more than 44 years of service. 


DIAMOND FABRICATED GRILLES 


. meet the current demand for a very strong bar-type » LAWSON MANUFACTURING CO. has moved its 
grille which provides more than the usual percentage of entire facilities from New Kensingion. Pa. to Oakmont. 
open area and is suitable, in general appearance, for use Pa. The move was made in an effort to centralize the 
with practically any modern style of interior design. 
Specified by leading engineers and architects for Schools, 
Colleges, Hospitals, Ocean Liners, Sports Arenas, etc. 
Custom Built (no standard sizes) in any specified rectang- >» GENERAL CONTROLS CO. has established a schol- 
ular size or shape — All Steel or All Aluminum — for 
either direct or deflected air flow. Write for Bulletin 43. 


firm’s water heater production. 


arship at Stanford University. The scholarship was 
established in the name of William R. Ray, one of the 





firm’s founders. Additional information is available 





from the office of admissions, Stanford University, Palo 


Alto. Calif. 


DIAMOND ARCHITECTURAL GRILLES i iw ssomwite PE 


.E., has joined the staff of the 
J & G DAVERMAN CO., engineers, architects, and 


planners, Grand Rapids, Mich., and has been named 

























































































. are stamped from Steel, Aluminum, 
Bronze or any other commercial metal; 
in a wide variety of artistic designs, in 
any desired thickness up to one-quarter 
inch, with correspondingly LARGE unit 
openings. Widely used, for nearly half 
a century, in America’s finest buildings, 
they have proved practically indestruct- 
ible — standing up for years against 
any probable amount of rough usage. 


Bulletin 41 illustrates and describes a 

number of popular designs and applica- 

tions. Catalog 36 (100 pages) contains troduction of modern tooling and production methods 

gre rea of od a ai have more than doubled the capacity of MILWAUKEE 
rile designs, together with complete MIFIRT r re ’ 

working data. Write for either or both TT PE Soe a 

— no charge or obligation. 


chief of the firm’s mechanical engineering department. 


ma | 88 
xX 
mje 


>» Dr. Franklin B. Rote has been appointed director 
of research and development for MUELLER BRASS 
CO. 


XDD 
VEAWEAIA 
WWI 


> Installation of new automatic equipment and the in- 


» LAU BLOWER CO. has purchased the Meier Elec- 

DIAMOND MANUFACTURING C0 tric and Machine Co., Indianapolis, manufacturers of 

. propeller blades. The acquired firm will operate as a 

5 0 4 | 1 wy OMING ‘aa, N A division of the parent firm, with present personnel 
(Wilkes-Barre Area) * ; -etaine 


heing retained. 
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another outstanding désign 7 


development from 


Acroverwt 


Fan Housing 


Vane Section 


direct-connected 


woaneaxial 
fans 


with removable vane sections 


Engineered for high-pressure, high-velocity air 
distribution systems, these units feature a unique 
removable vane section which simplifies installa- 
tion and permits easy access for routine cleaning 
and maintenance. 

Available in 30 models in sizes 18” to 48” for 
capacities from 3230 to 67,300 cfm with special 
design features for all application requirements. 

Write for Bulletin 475 


FI 


Air deliveries of ofl Asrovent cutpnes are tested and rated in ac- 
cordence ce A ——— end acc codes and each unit is guver- 
enteed by monvtectvrer to de! Sheer its reted perfermence 


Aorovent 


FAN COMPANY, INC. 


ASH AND BRANCH STREETS PIQUA, OHIO 
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“CYCLO- 
JET" 


time-tested 
TO INSURE EFFICIENT 


Automuitte OPERATION 


ELECTRONIC-INTERRUPTED PILOT CONTROL SYSTEM GIVES SAFE, 
POSITIVE MAIN FLAME SUPERVISION. Fully factory guaranteed. 


Look what you get... all the qualities Roberts-Gordon is 
famous for. . . . Uniform, compact flame pattern, positive 
combustion air control, completely automatic control system 
and the finest quality materials which have established 
Roberts-Gordon burners as “the standard of the Gas Industry.” 

Factory assembled and tested, this “Cyclo-Jet’” Burner is a 
complete fuel burning device and control system. Combining 
high efficiency with great compactness, the new “Cyclo-Jet” 
Burner Head is extremely flexible and simple to install. 

Unique design of burner head forces gas and air into com- 
bustion chamber with cyclonic turbulence. This gives compact 
flame configuration with resulting high heat release, facilitat- 
ing firing of equipment normally presenting difficult com- 
bustion problems. 

Accurate combustion air control with either fuel eliminates 
need for induced draft fan or tall chimney. Fixed firing rate, 
two-stage or fully modulating gas control systems are avail- 
able. Dual gas/oil burners are designed for quick manual or 
automatic fuel changeover. Low-fire start and pre- and post- 
purge are optional. Totally enclosed control panel is standard. 
Panel phon ta indicate when controls are energized. 


1 ADDRESS 


APPLIANCE 
CORPORATION 
44 P CENTRAL AVE. BUFFALO 6, NEW YORK 
in Canada: GRIMSBY, ONTARIO 





Leakproof sealing without maintenance in ON-OFF service makes an open 
and shut case for specifying Continental’s TUFLINE non-lubricated plug 
valves. ™ For the facts of the case, examine closely the special high 
pressure sealing ribs and carefully sculptured body bore configuration. 
This, combined with the specially tempered pure Teflon* sleeve and 


without plug adjustment even under fluctuating temperature conditions. 








= For complete information on Tufline valves 4%” through 10”, 1504 
and 300# class, 2-way through 5-way, or jacketed, furnished in a wide 
range of metals for services from light hard-to-hold gases to heavy cor- 
rosive slurries, temperatures —150° F. to + 400° F., high vacuum to 
615 psi (depending on temperature), write Continental Mfg. Co., 230 
Park Ave., New York 17, N.Y. *Registered trademark of E. |. Dupont de Nemours & Co., Inc 


PLUG 


TUFLIN 
a VALVES 


CONTINENTAL MANUFACTURING COMPANY ¢ CINCINNATI 42, OHIO 
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MEETINGS & CONVENTIONS 


VARCH 13-17 17th Annual Conference and 1961 
Corrosion Show. Statler Hilton Hotel, Buffalo, N.Y. 
Information: National Association of Corrosion Engi- 
neers, 1061 M & M Building, Houston. 





VARCH 27-3 


Temperature 


Third National Symposium on 
Its Measurement and Control in Sci 
ence and Industry. Sponsored by American Institute 
of Physics, Instrument Society of America, and Na- 
tional Bureau of Standards. Columbus, Ohio. Informa- 
tion: W. R. Tilley. National Bureau of Standards, 
Washington, D.C. 


VARCH 21-23 


Conference. Sherman Hotel, Chicago. Information: Dr. 


The 23rd Annual American Power 


Roland A. Budenholzer, director, American Powe 
Conference, Illinois Institute of Technology. Chicago 
16. 


{PRIL 10-21 
{nnual Convention and Welding Exposition. Conven- 
tion at the Sheraton-Atlantic Hotel and the Show at 
the Coliseum, New York. Information: AWS Informa- 
tion Center, 33 W. 39th St., New York 18. 


American Welding Society's 42nd 


{PRIL 23-27 Oil Heat Institute of America, 
9th Annual Convention. Statler-Hilton Hotel, Wash- 
ington, D.C. Information: Francis J. Schuster, con- 
vention chairman, OHI, 500 Fifth Ave.. New York 36. 


VAY 4-6 


{nnual Board of Directors Meeting. Executive House. 


Consulting Engineers Council's Fijth 


Chicago. Information: CEC, 326 Reisch Bldg., Spring- 


field, Ill. 


MAY 9-12 
{merica Annual Convention. Fountainebleau Hotel. 
Miami. Information: MCAA, Suite 570, 45 Rockefeller 
Plaza, New York 20. 


Mechanical Contractors Association of 


JUNE 4-9 


The Pennsylvania State University, University Park, 


Seminar on Electrical Precipitation. 


Pa. Information: Conference Center, The Pennsylvania 


State U., University Park. Pa. 


JUNE 11-15 The 54th Annual Air Pollution Con- 
trol Association Veeting. Hotel Commodore, New York. 
Information: Sheldon W. Samuels, director of public 
information, New York State Air Pollution Control 
Board, 84 Holland Ave., Albany 8, N.Y. 


JUNE 12-15 
tion, 52nd Annual Meeting. Wentworth-by-the-Sea, 
Portsmouth, N.H. Information: John F. Collins, Jr., 
secretary-treasurer. NDHA, 827 N. Euclid Ave., Pitts- 
burgh 6. 


Vational District Heating Associa- 
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Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUIDED, SHOCK 
PROOF, NOISELESS, ELIMINATES WATER HAMMER. FULL RADIAL 
FLOW. FACTORY MUTUAL LABORATORIES APPROVED. 


SIZES 1° THROUGH 24” 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL ALLOYS FOR 
ALL FLUIDS AND GASES. 








tes CERTIFIED MINIMUM PRES- 
CAPITOL RECORDS BLDG. SURE DROP CURVE AVAIL- 


LOS ANGELES, CAL. ABLE 


WELTON, BECKET & ASSOCIATES, AR- 
CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Pittsburgh 30, Pa. Plant—1620 Pennsylvania Ave. 








A-J NO-VISION 
ALL ALUMINUM 
GRILLES 





Fixed and Shut-Off Types 


ALL NEW! The A-J No. A- 
760 and A-76 Series no-vision 
grilles, being only 13/16” thick, 
have no bulky depth to extend = 


MODEL &-760-8 WITH MODEL A-760-8 MODEL 4-T60-a 
ARLIARY FRAME 











B2222222222) 








ESS 


ao 


beyond door thickness. Excel- 
‘” . . . —i* TO2" Tr 

lent for duct installation for igh as 
supply and return air. Louvers 


are on 1%” centers, and are 





completely sightproof from any 
angle. Free area is approxi- 
mately 48%. Corrosion and 
rust-proof. Requires no upkeep. 
Satin finish is standard. 








oQ~ 
g 


al P22OOOO2k. 1} 





Write for 
No. A-76-B All Aluminum, Shut-Off Type, No-Vision Grille FREE Catalog! 


aa —F)) A-J Manufacturing Co. 


Dept. H-3 3601 East 18th Street Kansas City 27, Missouri 


i 
4 
. 
‘ 


Hf 
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For Surface lem- 
perature Readings 


PYROCON' 


is fast, accurate 
and easy to use 


e@ Balance hot water systems 


e@ Set thermal expansion valve 
in one minute 


@ Locate hot water pipes in floors 


e@ Test temperatures of walls 
for insulation efficiency 


e@ Test steam traps 


e@ Read any surface 
temperature instantly 


PYROCON MODEL 4000 
with a temperature range of 
0 to 600° F. is reeommended 
for the heating and air con- 
ditioning contractor. Price 
with case and shielded ther- 
mocouple $125.00 f.o.b. 
Chicago. Other temperature 
ranges available 300° F. up 
to 2000° F. also sub-zero 
ranges. 

The handiest temperature 
reading instrument ever de- 
vised. Once you try a Pyro- 
con you will wonder how you 
ever got along without one. 





Division of 
Illinois Testing Laboratories, Inc. 
Room 513, 420 N. LaSalle St.,, Chicago 10, Ill. 


MEETINGS & CONVENTIONS 


Continued 





JUNE 12 dir Pollution Instrumentation Symposi 
um, in conjunction with the JUNE 12-16 Annual Meet- 
ing of the Air Pollution Control Association. Spon- 
sored by ISA and APCA, Hotel Commodore, New 
York. Information: APCA. 4400 Fifth Ave.. Pittsburgh 


». 


WEEK OF JUNE 12 The Institute of Boiler and 
Radiator Manufacturers Annual Meeting. Seaview 
Country Club. Absecon. N.J. Information: IBR. Room 
168, 608 Fifth Ave.. New York 20. 


JUNE 25-30 {merican Society for Testing Mate- 
rials Annual Meeting. Chalfonte-Haddon Hotel. Atlantic 
City. \.J. Information. ASTM. 1916 Race St., Phila- 


delphia a. 


JUNE 26-28 {merican Society of Heating, Re- 
frigerating and Air-Conditioning Engineers, Inc. An- 
nual Meeting. Hilton Hotel, Denver, Colo. Informa- 
tion: ASHRAE, 234 Fifth Ave.. New York 1. 


SEPT. 27-OCT. 4 The Institute of Heating and 
Ventilating Engineers, International Conference on 
Heating. Ventilating and Air Conditioning. London. 
England. Information: F. L. Rossetti. secretary, Con- 
ference Coordination and Management Committee. 19. 


Cadogan Sq.. London. S.W.1. 


VOV. 12-15 fir-Conditioning and Refrigeration 
Institute Annual Meeting. The Homestead. Hot Springs. 
Va. Information: ARI. 1346 Connecticut Ave., N.W.. 
Washington 6, D.C. 


VOV. 13-16 Vational Warm Air Heating and Air 
Conditioning Association Annual Convention. La Salle 
Hotel. Chicago. Information: NWAHACA, 640 Engi- 
neers Bldg.. Cleveland 14. 


VOV.. 26-DEC, | The American Society of Me- 
chanical Engineers Winter Annual Meeting. Statler 
Hilton Hotel, New York. Information: L. S. Dennegar, 
director of public relations, ASME, 29 W. 39th St., 
New York 18. 


1962 


FEB, 12-15 fir-Conditioning and Refrigeration 
Industry 12th Exposition. Pan-Pacific Auditorium, 
Los Angeles. Information: George E. Mills, ARI Show 
Director, ARI, 1346 Connecticut Ave., N.W., Washing- 
ton 6, D.C. 
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There’s an H & M Machine 
for every pipe cutting need. 
Write for a complete cata- 
log and price list on H&M 
equipment today! 


PATENT APPLIED FOR 


STANDARD MACHINES «+ OUT-OF- 
ROUND «+ SHAPE CUTTER 

Seven H&M Machines are designed to 
cut and bevel any size pipe from 12” 
to 36”. Out-of-Round cuts egg-shaped 
pipe accurately, and the Shape Cutter 
fabricates tees, els and other irregular 
shapes. 

BEVEL-LAND GRINDER 

Smooths and cleans pipe cuts and bevels 
in a matter of seconds. Places the land 
on bevels quickly ... accurately... 
eliminates handwork and makes better 
welds possible. 


Accessories 
Motorized Units 
Flexible Shaft 
Pipe Dollies 


ss: < : 6 : 7 
PIPE BEVELING MACHINE COMPANY Boxes/Clamps/Tongs 


311 E. Third St. TULSA 20, OKLAHOMA LUther 3-024] 


TM Reg 


MORE 
AIR 
MOVED 
MORE 


QUIETLY 
AT LOWER 
TIP SPEEDS 
USING LESS 
HORSEPOWER 





A new centrifugal wheel design—‘“the 
overlapped orifice” eliminates inlet 
losses and increases efficiency—wheel 
doesn’t merely butt to the orifice ring 
but overlaps the orifice inlet. 

It adds up to more air moved ultra 
quietly, at lower speeds and less horse- 
power, and substantial savings on both 
initial and long term costs because of 
the smaller sizes required. 

And check these other features... 
Spun aluminum housing, all aluminum, 
non-sparking, non-overloading wheel, 
ball bearing throughout, available in 
both direct and belt drive models, non- 
restrictive discharge design, full float- 
ing drive with rubber vibration damp- 
eners, external wiring conduit—units 
designed for long, trouble free, service 
life. 





Power Line a 


Division of Chelsea Products, Inc., Plainfield, New Jersey 


There’s a Power Line Fan for every VENTILATING PROBLEM! 
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NEW BOOKS & REPORTS... 


Soldering Manual Tells when to solder, what to 





solder. and how to solder. Describes new soldering 
techniques, gives chemical compositions of hundreds 
of solders and temperatures for their use explained in 
detail. American Welding Society, 33 W. 39th St., New 
York 18. Price, AWS members. $4.00, non-members. 
$5.00. 


Research Highlights of the National Bureau of Stand- 
ards, Annual Report 1960, Publication 237 — De- 
scribes approximately 225 programs in 18 different 
fields of research and development including such top- 
ics as the recent change in the world standard meter. 
89 pages. Superintendent of Documents, U.S. Govern- 
ment Printing Office. Washington 25, D.C. Price, 65 


cents. 


{STM Specifications for Steel Piping Materials 
4 compilation of selected ASTM standards of steel 
pipe, tubing, and accessory materials. Covers pipe used 
to convey liquids, vapors, and gases at normal and ele- 


vated temperatures; still tubes for refinery service; 


SOLVE YOUR 
COMBUSTION 
PROBLEMS 
‘ Jf WITH 
\ Q 


vickdraft 


U. L. Approved 


A COMPLETE LINE OF RESIDENTIAL AND LIGHT CONSTRUCTION MODELS 


heat exchanger and condenser tubes; and boiler, super- 
heater, and economizer tubes. American Society for 
Testing Materials, 1916 Race St., Philadelphia 3. Price, 
$7.00. 


Centrifugal Pumps: Selection, Operation, and Main 
tenance Includes information covering the entire 
field of centrifugal pumps, their drivers, controls, and 
other appurtenances. Describes and illustrates all types 
of pumps. including vertical. self-priming, and regener- 
ative pumps. Discusses and specifies pumps for every 
area of industrial and utility service. Written by Igor 
J. Karassik, consulting engineer, and the late Roy Car- 
ter, public works consultant. 488 pages. Dodge Books. 
F. W. Dodge Corp.. 119 W. 40th St., New York 18. 


Price. $15.75. 


Recommended Practices jor Gas Shielded-Arc W eld- 
ing of Aluminum and Aluminum Alloy Pipe This 
10 page booklet (prepared by the American Welding 
Society Committee on Piping and Tubing) covers all 
phases of aluminum pipe welding, from processes and 
machine settings to welding techniques and heat treat- 
ment. American Welding Society. 33 W. 39th St.. New 
York 18. Price, $2.00. 


CHECK THESE FEATURES 


J Stops pulsating and chattering NO 
Increases heating efficiency FR — 2 
and ouptut BEARINGS IN 
One unit handles furnace or boiler, EXHAUST 
incinerator and hot water heater LINE 
on single chimney 
Keeps furnaces, boilers and 
chimneys free of soot 
Stops blow-back of poisonous fumes 
Ideal for homes with outside 
chimneys 
Fireplace units with special 
fittings for direct installation 
into chimneys with single or two- 


speed motors available Will operate with tempera- 
tures up to 1700 degrees 


CHS S ES EHESESESEEHEEEEEEE SSS SEHSSEHSESHESESEHHEEEEEEEEESEEEEE SOSH EHESHEEHHSSEHEHEEEEESEOEEESES 


SIZES AVAILABLE 


4 INCH 4g: 
5 INCH te ra 

6 INCH ‘ 

7 INCH 


Patents 


SIZES AVAILABLE 


8 INCH 4 British 
9 INCH nal 


10 INCH . 8.8 


wid WRITE FOR NEW LOW PRICES ON ALL THESE MODELS eee eeeeeeeeese eeeeeeeeseceee 


For corrosive service all Quickdraft 


HEAVY-DUTY INDUSTRIAL UNITS AVAILABLE units are available in standard acid- P.O. Box 87-K 
12” 14” 16” 18” 20” 22” 24” 30” resisting vitreous enamel, 316 stain- Quickdraft : 


Larger sizes can be made to order less steel, rigid plastics (P.V.C) and | Canton 1, Ohio 
. with plastic or Fiberglas coatings. CORPORATION 1 
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—remeneii-ume YOU CAN 
HEAR A PIN DROP 


. « « when you install CPV 
SILENT CHECK VALVES in any 
piping system. Here’s the safe, 
positive, economical way to elimi- 
nate water hammer and surge. 
They are so silent and trouble- 


free you can literally install "em 


NOW STANDARD ON ALL 
REGULARLY CATALOGUED 
SOLENOID VALVES 


New epoxy-clad coils are line-tested at 2300 volts 
completely submerged in water. Eliminate coil failure! 
Impervious to almost anything and everything—con- 
densation, fluid spray, frost, oil, gasoline and other 
corrosive liquids and vapors. Unlimited indoor or out- 
door applications. U.L. listed. Wire, write, or phone: 


Svison SVACKES EVANS MFG. CO. 


4427 GERALDINE AVENUE e ST.LOUIS 15, MO. 


and forget 'em. 


For complete details, write 


today for Catalog 600! 


SILENT CHECK VALVES 
COMBINATION PUMP VALVE COMPANY 
851 Preston St., Philadeiphia 4, Pa. 


For finest quality, absolute accuracy 
and superior performance, you'll want 





INDUSTRIAL 


ing Mercury rE a _ NOZZLES 
Thermometers : ; , for 


' AIR WASHERS 
by Tagliabve 














Over 15 Special features 
include: Geshet seals 


@ Die-cast black glass and frame. 
aluminum case Provides dust-tight, 





Easily read scales moisture-tight, rattie- 
Magnifying lens for proet construction. 
visibility 

Maximum reliability 








TAG industrial thermometers are designed 
for superior performance. Choice 7” or 9” 
sizes in ranges —40 to 1150°F or equiva- 
lent in °C. Guaranteed accurate tempera- 
ture indication. 


Available in straight, back-angle, right or 
left side and regular or reverse oblique 


forms. 
TAG complete line includes 


thermometers, hydrometers and 
humidicators 


These are “non-clogging” nozzles with a single 
large tangential lead hole to the swirl chamber 
that will never clog from any impurities small 
enough to pass through the orifice. Swirl chamber 
is conical on both ends and pivots liquid like a 
top to produce an exceptionally fine, evenly dis- 
tributed, balanced spray of about 80° included 
angle. Wider spray angles up to 130° can be fur- 
nished to order. 

Standard material Brass. Also available in Stain- 
less Steel and Monel. Pipe sizes from Yg” to 1”. 
I/;,” size is 1-5/16” long and made from 5” square 
stock. 


Write for Catalog 1 


MFG.WORKS, INC. 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


Canadien Agents Fecept B& ¢ 


Write for complete information: 


—_ TAGKabue DIVISION 


Marshalltown Monufacturing, Inc., Marshalltown, lowa 
A Subsidiary of The Electric Autolite Company 
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GLUCOSATES* 


© STILL THE BEST 


For Controlling 
Scale And Corrosion 
In Industrial Waters. 


2K REGISTERED U.S. PAT. OFFICE 


D.W.HAERING & C0., INC. 


ANALYSTS - CONSULTANTS - MANUFACTURERS 


P.O. Box 10337 San Antonio 21, Texas 


ELIMINATE 


BELLOWS 
DRIFT 


RIGGIO THERMO- 
STATIC TRAP... 


Permits no leakage, assures preci- 
sion positioning and positive shut 
off. Simple design and rugged con- 
‘struction, provide thousands of 

trouble free hours of operation. 


WRITE FOR BULLETIN 100! OR 90 
DAY FREE TRIAL INSTALLATION. 


RIGGIO TRAPS & STRAINERS 


FRANK D. RIGGIO CO., INC. 
STATE HIGHWAY 17° 


RUTHERFORD, N. J 


P50 


NEW BOOKS & REPORTS 


Continued 





Standardization Applied Proceedings of the 
Ninth Annual Meeting of the Standards Engineer So- 
ciety, held in September, 1960 are given. Publication 
has 86 pages. and is a compilation of papers presented 
at the meeting. Subjects covered are the physical and 
psychological factors of applying standards, how to 
analyze, classify, and prepare before starting a stand- 
ards program, and other information. Miss M. M. 
Hoagland, C/O Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia 44. SES members, $4.00. 


non-members, $5.00. 


Price, 


USSR Literature on Air Pollution and Related Oc- 
cupational Diseases, Volume 4 Among topics cov- 
ered are Russian research, development, and progress 
belts 


of trees, shrubs. and other vegetation between waste- 


in the use of the “Sanitary Clearance Zones” 


discharging industrial establishments and _ residential 
areas, to help purify atmospheric air. 290 pages. Office 
of Technical Services. Business and Defense Services 
Administration, U.S. Department of Commerce, Wash- 
D.C. Price, $4.00. 


ington 25. 


NOW! a BUTTERFLY VALVE THAT'S 
BUBBLE-TIGHT AT 500 psi! 


© Capacity approximately 11/, times greater 
than globe valves. 
Handles temperatures from — 60°F. to 
+ 450°F. 

For 60° throttling or 90° on and off. 
Equal percentage flow for good control. 
Closing speeds as fast as '/; second. 

Low in cost, weight and maintenance. 


Available in special materials or construction and 
as manual or with various types of operators. 


FISHER-CONTINENTAL 


RUBBER 4 


SEATED «© 
VALVES % 


For complete details about Fisher -Continental 
Butterfly Valves send for free literature 


FISHER GOVERNOR COMPANY FISHER: 
Marshalltown, lowa/ Woodstock, Ontario /Rochester, Englond Z , 4 
Direct Inquiries To: CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENN 
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FLEX-TUBE 
Series 25 


THE 


MANOMETER 


THAT 


© COSTS HALF as much 
@ Is only HALF as BIG 
@ 1S ACCURATE to 3% | 
©@ Does 4 NEEDED JOBS 


and is practically indestructible! 


Only 7%” wide, 5%" high and 134” deep. Hous- 
ing and tube of tough Tenite II plastic. 
Logarithmic indicating tube for accurate and 
easy reading. Two ranges: 0-3" and 0-7”. 
Gages (1) static pressure, (2) draft, (3) filter 
resistance and (4) velocity from 0-7000 fpm. 
(with pitot tube). 

A complete “‘package.”” Unit includes all neces- 
sary connector tubing and fittings, mounting 
screws, fluid, instructions. 


Write for informative catalog page 


FLW. DWYER MFG. CO. 


P.O. BOX 373-H MICHIGAN CITY, INDIANA 


ARMSTRONG 


the quality strainer that costs no 
more than any good strainer 


NO LEAK — NO CRUSH SCREEN 
CHAMBERS are precisely ma- 
chined at both ends for perfect 
fit to prevent crushing of screens 
and to assure that no particle 
larger than screen opening can 
escape around end of screen. 


EASY-IN, EASY OUT SCREWED 
RETAINER BUSHINGS have 
straight threads making “freez- 
ing in” highly unlikely. 


OFF CENTER BLOW DOWN CON- 
NECTIONS for large size assure 
more complete removal of dirt 
and liquid when blowing down. 





The Armstrong Strainer line is very 
broad including all popular sizes in 
cast iron, carbon steel, chrome moly 
steel, forged steel, cast bronze and 
stainiess steel with screwed, socket 
weld, butt weld or flanged connec- 
tions. Bulletin 170 gives full details. 
Ask for a copy. 


ARMSTRONG STRAINERS 


“4859 Made by the makers of Armstrong Steam Traps 


ARMSTRONG MACHINE WORKS 
8744 Maple Street ° Three Rivers, Michigan 
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FINGER-TIP_ COMMUNICATION “a 


the DUO-COM 100 
WALKIE-TALKIE 
Osborne's ‘puo- OM 100 pocket size 


u“ alkie -talkie 


contained transmitter and receiver 


a completely self 


that weighs only 20 ounces. No license 
or permits required . . . may be oper- 
ated by anyone regardless of age or 
citizenship with dependable commu- 
nication ranges up to 5 miles. Oper- 
ates for pennies and is priced at only 
$99.50 each or the DUO-COM 100S 
with an efficient squelch control at 


$119.50 each. 
The perfect companion .. . the 
OSBORNE 300 “Class D" base 
station at $149.50 
== oe oe oe oe oe oe oe ee oe ee ee es es es 
OSBORNE ELECTRONICS CORP. Dept. A6 
13105 S. Crenshaw Blvd. @ Hawthorne, Calif. 


Please rush me com -) DUO-COM DUO-COM []) OSBORNE 
plete details on your 100 100S 300 


NAME — 
oo 
CITY. ZONE __ STATE 

















SPECIFY...INSTALL 
PARKER Hot Water BOILERS 


for the finest in building heating 


Fully packaged steel! water tube 
design, 126M to 5,000M B.T.U 
capacities. The ideal boiler for 
schools, apartments, churches, ho 
tels, institutions, homes, and fac 
tories. Proven most successful for 
hi-temperature water systems. Fur 
nished for gas, oil or combination 
gas-oil firing. A.G.A. approved 
Manufactured in accordance with 
A.S.M.E. Code. Write for complete 
description and specifications 


A few territories available 
for qualified manufacturer's 
representatives. 


SIDE 


PARKER BOILER 


MFG. CO 
2035 EAST 37TH STREET + LOS ANGELES 58, CALIFORNIA 
ADams 3-8263 





Clean Air Is Profitable Air! 

















Clean air, free of dirt and dust particles, 
reduces operating costs, increases employee 
efficiency. Be sure to provide for clean air 
in your installations—and remember, the 


finest filters are sold by members of the 


Air Filter 


Box 85, Station E, 
Louisville, Kentucky 


Air Devices, Inc. 
185 Madison Avenue 
New York 16, New York 


Air Filter Corporation 
4554 W. Woolworth Avenue 
Milwaukee 18, Wisconsin 


Air-Maze Corporation 
25000 Miles Road 
Cleveland 28, Ohio 


American Air Filter Co., Inc. 
215 Central Avenue 
Louisville 8, Kentucky 


Continental Air Filters, Inc. 
2520 Helm Street 
Louisville 9, Kentucky 


Dollinger Corporation 
11 Centre Park 
Rochester 3, New York 


Drico Industrial Corporation 
100 Eichth Street 
Pessaic, New Jersey 


Fram Corporation 
Providence 16, Rhode Island 


‘Institute ... 


Minneapolis-Honeywell Regulator Co. 
Mi polis 8, Mi be 





Owens-Corning Fiberglas Corporation 
1833 National Bank Building 
Toledo 3, Ohio 


Pittsburgh Plate Glass Company 
Fiber Glass Division 

One Gateway Center 
Pittsburgh 22, Pennsylvania 


Research Products Corporation 
1015 E. Washingten Avenue 
Madison 10, Wisconsin 


*Technical Filter Co. 
2719 South Poplar Avenue 
Chicago 8, Illinois 


Trion, Inc. 
1000 Island Avenue 
McKees Rocks, Pennsylvania 


Union Carbide Development Co. 
270 Park Ave. 
New York 17, N. Y. 


Vortox Company 
121 S. Alexander Avenve 
Claremont, California 


Westinghouse Electric Corporation 
Sturtevant Division 
Hyde Park, Boston 36, Massachusetts 


*Formerly Wilson & Co., Inc. 





ea eR 


NEW! The high quality of 


STAINLESS STEEL 


.. . at lower cost! 


TRERICE BX SERIES INDUSTRIAL 


THERMOMETERS 


Now available! The new high-quality, low- 
cost Trerice BX Series Thermometer with 
stainless steel front and bulb chamber. 
Easy-to-read scale markings . . . large red 
appearing mercury tube . . . durable 9- 
inch cast aluminum case. Guaranteed 
accurate temperature indication! Available 
in standard range models from —40°F to 
950°F. No extra cost for straight, right 


7 





NEW BOOKS & REPORTS 


Continued 





4WS Bibliographies for 1960 Lists all articles 
appearing in the Welding Journal from January 
through December, 1960. Each page is punched to fa- 
cilitate insertion into the original Bibliographies under 
the respective subject heading. American Welding So- 
ciety, Technical Dept., 33 W. 39th St.. New York 18. 
Price, $1.50. 


Precision Measurement and Calibration. NBS Hand- 
hook 2 


and Electronics, 845 pages, $6.00; Vol. 2, Heat and 


Three volumes offered: Vol. 1. Electricity 


Vechanics, 965 pages, $6.75; and Vol. 3, Optics, Me- 
trology, and Radiation, 1,025 pages, $7.00. Superin- 
tendent of Documents, U.S. Government Printing Ot- 
fice, Washington 25, D.C. 


Engineers and What They Do A survey of the en- 
gineering profession aimed at informing the younger 
set of the opportunities open in the field. 186 pages. 
Franklin Watts, Inc., 575 Lexington Ave.. New York 


22. Price, $3.95. 





Gasket G Joint 


SEALING COMPOUNDS 


Heat-proof, vibration-proof. Will not shrink, Casker 
crack or crumble. Prevents formation of rust 


SEAtieen 


and corrosion—makes disassembly easy. 








ee igh JEWEL clamps cut erection costs 


ELDING CLAMPS 


PIPE 


Jewel Pipe Clamps are lightweight 
— rigidly constructed — resist 
strain, heat and abuse. 


side, left side, regular angle, regular oblique, 
or reverse oblique forms. 


FOR WELDING 
PIPE @ FLANGES @ 
ELBOWS © ANGLES 

—also PIPE MARKERS 








H. O. TRERICE CO. 
1420-C W. Lafayette Blvd., Detroit 16, Mich. 
Please send bulletin 201 describing 
Trerice BX Industrial Thermometers! 


Jewel Clamps align pipe 
perfectly, and hold it 
there until it is welded. 
Two sizes, 2" to 8”; 8” 


NAME to 16”. Write for details. 


= si ale | JEWEL 


CITY. ZONE 

TEMPERATURE AND MANUFACTURING CO. 

7 @E Ri & PRESSURE INSTRUMENTS 1841 University Ave. 
al 


St. Paul 4, Minnesota. 
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LATENT HEAT STORAGE FOR AIR CONDITIONING § 


© CHURCHES 
@ THEATRES 
© CAFETERIAS 


@ MORTUARIES 
© OFFICES 
¢ LODGE HALLS 


® LOW INITIAL INVESTMENT © ECONOMICAL OPERATION 


Write for Engineering Catalog BAE 


DOLE REFRIGERATING COMPANY 


5924 NORTH PULASKI ROAD, CHICAGO 46, ILL. Gl 


he WA DEPENDABLE 
(o Zul AIR CONDITIONING 


7 AGENTS WANTED 





Classified Advertising 


Rates for classified advertising are 
20 cents for each word, including 
heading and address. One inch $8.00. 
Count nine words for keyed ad- MANUFACTURER'S AGENT 
dress. Minimum $3.00. Closing date 

10th of month preceding publication. 
All classified advertisements are pay- 
able in advance. 


An established manufacturer with 25 years experi 


prod 7 ventilating equipment 











7 BUSINESS OPPORTUNITY 


French Engineer, 34. Head of heating department 


urge pipe-ntt 3 mpany ager 


f 


i SITUATIONS OPEN 
WANTED — REGIONAL SALES MANAGERS — leading 


west areas " t estat hed y sfacturer and sellin 


7 EQUIPMENT WANTED 


WANTED 50 tons capacity of air con 


ditioning equip 
e ncluding ompressors ontrols and 


o! d 


& Air yndit 


i FOR SALE 





SPIRAL PIPE MACHINES FOR SALE 


Two new Automatic Round Pipe Manufacturing Machines; adaptable for high pressure air conditioning systems 


t 4-ply lockseams in a t 1S Spiral joint y type sheet meta! 18 t 


rite to ALEXANDER BERNARD & CO 
15 Moore Street 


New York 4. New York 
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103 PARK AVENUE, NEW YORK 17, N. Y. 
Dole Refrigerating Products Limited, Oakville, 


Ontario, Canada 


17 NAMEPLATES 
VALVE TAGS & PRESSURE-SENSITIVE PIPE MARK 


New Hay 


IDENTIFICATION NAME PLATES for controls and 


i FOR SALE 


FOR SALE — IMMEDIATE DELIVERY — York 


water 





i SITUATION OPEN 
HELP WANTED — MALE — MECHANICAL ENGINEER 


ffice 


i LINES WANTED 
Newly organized Manufacturer's Agent desires high 


Classified 
Advertising 


Is the quick, economical way to 


find what you're looking for 
Check the page each and every 
issue for real bargains and hard 
to find items. It’s a quick and 
sensible means too, of disposing 
of tools, equipment, and anything 
else for which you no longer have 
use. Rates appear at the top of 


this page. 





INDEX TO ADVERTISERS 


Firms represented in this issue are identi- 
hed by the page on which their advertising 
yppears. Advertising in other issues is 
marked with an asterisk 


A 


A & A Register Co., The 

ACF Industries Inc—W-K-M Div 

Acme Industries, Inc 

Adsco Div., Yuba Consolidated Indus 
tries, Inc 

Acrofin Corp 

Aerovent Fan Co., Inc 

Air & Refrigeration Corp 

Air Conditioning Inc 

Air Cond. & Refrig 

Air Devices, Inc 

Air Filter Corporation 

Air Filter Institute 

Air-Maze Div. Rockwell-Standard 
Corp 

Air Moving & Conditioning Association 

Airtherm Mfg. Co 

A-J Mfg. Co 

Aladdin Heating 

Alco Valve Co 

Allen-Bradley Co 

Allied Chemical Corp 
cal Div 

Allied Metal Hose Co 

Alnor Instrument Co., Div 
Testing Laboratories, Inc 

American Air Filter Co., Air 


Institute 


Corp 


General Chemi 
150 


of IIlinois 
Filter 


iv 
American Air Filter Co 

Air Systems Div 
American Chain & Cable Co 

RP&C Valve Div 
American Gas Association 
American Sisalkraft Corp 
American-Standard Industrial 
Ames Iron Works 
Ammerman Co., Inc 
Anaconda American Brass Co 
Anaconda Metal Hose Div., Anaconda 

American Brass Co 
Anderson Co., V. D. Div. of 

national Basic Economy Corp 
Anemostat Corp. of America 
Aronson Machine Company 
Arkia Air Conditioning Corp 
Arkos Mfg. Co 
Armstrong Machine Works 
Arrow-Hart & Hegeman 
Aurora Pump Co 

B 


Babbitt Steam Specialty Co 

Babcock & Wilcox Co., Tubular 
Products Div 

Badger Mfg. Co 

Baltimore Aircoi!l Co., Inc 

Barber-Colman Co 

Barco Mfg. Co 

Barry Blower Co 

Bastian-Morley Co., Inc 

Bell & Gossett Co 

Bethlehem Steel Company 

Binks Mfg. Co 

Bird-Archer Co 

Boiler Engineering & Supply Co., Inc 

Bohn Aiuminum & Brass Corp 

Bonney Forge & Tool Works 

Bruner Corp 

Bryant Mfg. Co., The 

Buensod Stacey, Inc 

Buffalo Forge Co 

Burgess-Manning Co 

Burke and Company 

Byers Co. A. M 


Engineered 


Inc.— 


Div 


Inter 


184 
Electric C 


Cc 


Cambridge Filter Corp 
Campbeli Heating Co 69 
Capitol Mfg. Co 21 
Carnes Corp . 
Carrier Air Conditioning Co 24 
Central Station Steam Co 214 
Century Electric Co 
Chatleff Controls, Inc 230 
Chicago Blower Corp 
Chicago Pump Co 13 
Chrysler Corp., Airtemp Div 30 
Clarage Fan Co Inside Back Cover 
Colonial Plastics Mfg. Co 190 
Combination Pump Valve Co 249 
Commercial Heater Co 194 
Committee of Steel Pipe Producers 
Connor Engineering Corp 68 
Continental Equipment Co. Div. of 
Fisher Governor Company 
Continental Mfg. Co 
Continental Air Filters, Inc 
Cook Co The, Loren 
Crane Co., Industrial Products Group 
176 


250 


Davidson Fan Co 
DeBothezat Fans Div., American 
chine and Metals, Inc 


Ma 


254 


DeZurik Corporation 
Diamond Mfg 
Dieh! Mfg. Co 
Mfg. Co 
Dodge Mfg. Co 
Dole Refrigerating Co 
Drayer-Hanson Div. of Hi-Press Air 
Conditioning of America, Inc 
Dunham-Bush, Inc 28 
Duriron Co., Inc., The 
Dwyer Mfg. Co., F. W 


Eagan Co., Inc., Walter H 
Enterprise Engine & Machinery Co 
Adel Div., General Metals Corp 
Erico Caldweld Products, Inc 

Everlasting Valve Co 


Co Kec 
Subs. of The Singer 


Fairbanks Co., The 

Fairbanks, Morse & Co 

Farr Co 

Fedders Corp 

Field Contro! Div 
Works, Inc 

Fiske Co 

Flexible Tubing Corp 

Flexonics Corp., Subsidiary of 
Calumet & Hecla, Inc 

Fluor Products Co 

Frederick Iron & Steel, Inc 

Freon’ Products div., duPont de 
Nemours & Co., Inc. E. I 

Fuller Co., Lehigh Fan & Blower Div 

Fulton Syiphon Div Robertshaw- 
Fulton Cont. Co 


G 


Conco Engrg 


Gallaher Co 

Garlock, Inc 

General Air Products 
General Controls Co 
General Fittings Co 
General Rubber Corp 
Goodall Rubber Co 
Gordon & Piatt, Inc 
Governair Corp 
Greenlee Tool Co 
Grinnell Co., Inc 
Gu Mfg. Co 


istin-Bacon 
H 


D. W 


Corp 


Haering & Co., Inc 

Halstead & Mitchell 

H & M Pipe Beveling Machine Co 

Hansson, Inc. Elof 

Havens Cooling Towers, Div. of 
Havens Structural Stee! Co 

Hays Mig. Co 

Hayes Furnace Mfg. & Supply Co 

Henry Valve Co. 

Hoffman Specialty Mfg. Corp 

Howell Electric Motors Co 

Hussey & Co., C 

Hydrotherm, Inc 


Ila Electric Ventilating Co 
Illinois Testing Laboratories, Inc 
Imperial Damper Co 
Independent Register Co 
Industrial Acoustics Co 
Industrial Combustion 
Ingersoll-Rand Co 
Insul-Fil Co 
International Boiler Works Co 
Iron Fireman Mfg. Co 


J 


Mfg. Co 


The 
The 
Inc 


The 1998 


Jackes-Evans 249 
Janitrol Heating & Air Conditioning 

A Div. of Midland-Ross Corp. 86, 87 
Jenkins Bros., Inc Inside Front Cover 
Jenn-Air Co., Inc 1 
Jewel Mfg. Co., Inc 
Johns-Manville 
Johnson Heater Corp ° 
Johnson Service Co. Outside Back Cover 


K 


Keckley Co., 0. C 224 
Keflex Mfg. div. of U. S. Flexible 
Metallic Tubing Co 216 
Kennedy Valve Mfg. Co 
Koppers Company Inc 
Krueger Air Conditioning Corp 


L 


The ° 
154, 155 


252 


229 
191 


Lau Blower Co., 
Lennox Industries, Inc 
Lincoln Electric Co 
Liquidometer Corp 
Lonayear Co cae 


The 


Magnetroi, Inc 

Mammoth Industries, 

Marley Co., The 

Marlo Coil Co 

Marshalltown 
Vv 

Marsh Instrument Co., Div. of 
Colorado Oi! and Gas Corp 

McDonnell! & Miller, Inc 

McQuay, Inc 

Microtron Corp 2 

Mid-Continent Screw Products Co. 237 

Midiand-Ross Corp. . 86, 87 

Midwest Piping Co., Inc 

Miller Electric Mfg. Co., Inc 

Miller Valve Co., Inc. .. 

Mine Safety Appliances Co 

Minneapolis-Honeywell Regulator Co 

148 


Inc 


Mfg. Inc Tagliabue 


245 
207 


149 
186 
233 


Minnesota Mining and Mfg. Co 

Miracle Adhesives Corp 

Missile Dynamics Corp 
ment Div 

Modine Mfg. Co 

Moeller Instrument Co 

Molco Drilling Equipment Co 

Monarch Mfg. Works, Inc 

Moore, Inc., Goodloe E 

Moore & Co., Samuel, DeKoron Prod- 
ucts Div 

Mueller Climatrol 
ton Corp 

Murray Mfg. Co 


Air Move 


Div. of Worthing- 


D. J 
N 


Nash Eng. Co., The 

National Airoil Burner Co., Inc 

National Heater Co., Th 

National Supply Co 
Products Div 

National Tube Div 
Steel Corp 

Nesbitt Inc., John J 

New York Blower Co 

Niagara Blower Co 

Nordstrom Valve Div 
Co 

Norman Products Co 


° 


Oakite Products, Inc 

Octagon Ventilator Mfg. Co 

Ohio Brass Co 

Ohio Injector Co. 

Orr & Sembower, Inc 

Osborne Electronic Sales Corp 

Owens Corning Fiberglas Corp 
dustrial & Commercial Div 


e 
The Tubular 


United States 


The 
The 
Rockwell Mfg 


P 


Thermometers, Inc 
Parker Boiler Mfg. Co., Sid E 
Patterson-Kelley Co., Inc., The 
Peerless Electric Div., H. K. Porter 
Co., Inc 
Peerless Pump Div., Food Machinery 
and Chemical Corp 
Penn Controls Inc 
Penn Ventilator Co 
Pennsylvania Flexible Metallic Tubing 
Co 
Petro ; 
Phelps Dodge Copper Products Corp 
Permacel, Inc 
Philadelphia Thermometer Co e 
Phillips Cooling Tower Co 42, 43 
Pittsburgh Corning Corp 88, 8° 
Pittsburgh Plate Glass Co., Fiber 
Glass Div 
Porter Co., Inc., H. W 
Powell Valves 65 
Powerline Fan Co., Div. of Chelsea 
Products 
Powers Regulator Co 6, 7 
Precision Parts Corp 239 
Pyramid Instrument Corp 


Q 


Palmer 


Quickdraft Company 


Radiator Specialty Co 252 
Ray Burner Co. 
Raybestos-Manhattan Inc., Manhattan 
Rubber Div. ; 195 
Reading Tube Co., Div 
Mfg. Co., Inc. .....-- 
Reed Mfg. Co 
Reliance Electric 
Rempe Company 
Remington Arms Co., inc 
*Republic Steel Corp 


of Progress 


‘& Eng. Co 


162 
46, 47 
229 
156 


Research Publishing Co 
Revere Copper & Brass, Inc 
Reznor Mfg. Co 
Ric-wiL, Inc 
Ridge Tool Co 
Riggio Co., Inc., 
Roberts Co 
Roberts-Gordon Appliance Corp 
Robvon Backing Ring Co 
Rockwell Co., W 
RP&C Valve Div.-American Chain & 
Cable Co., Inc 


The 
Frank R 


Ss 


St. Clair Rubber Co 
Sarco Co., Inc 
Sarcotherm Controls, Inc 
Schemenauer Mfg. Co 
Sealmaster Bearings Div 
Adamson Mfg. Co 
Shaw-Perkins Mfg. Co 
Skidmore Corp. 
Skil Corp 
Smith Co., Inc., H. B 
Sonoco Products Co 
South Bend Air Products 
Southern Plastics Co 
Space-Ray Corp 
Spence Engineering Co 
Sporlan Valve Co 
Sterling, Inc 
Stoddard Industries, Inc 
Superior Combustion Industries, Inc. 33 
Surface Combustion Div., Midland- 
Ross Corp 
Swartwout Fabricators, Inc 


. 


146 
146 


of Stephens 


Taco Heaters, Inc 
Tankit Co., Inc., The 
Taylor Instrument Cos 
Thermal Engineering Corp 
Titus Mfg. Co 
Tjernlund Mfg. Co 
Trane Co., The 
Trerice Co., H. O 
Tuttle & Bailey Div 
Thermal Corp 
Typhoon Air Cond 
Corp 


of Allied 


Div. of Hupp 


U 


Union Asbestos & Rubber Co 
Union Carbide Chemicals Co 
Union Carbide Corp 
Union Iron Works Div 
Stoker Corp 
United Cork Companies 
Universal Diffuser Corp 
United Sheet Metal Co., Inc 
S. Air Conditioning Corp 
U. S. Flexible Metallic Tubing Co 
United States Register Co 
United States Steel Corp 


Vv 


Vapor Heating Corp 

Vibration Mountings, Inc 

Vilter Mfg. Co., The 

Virginia Smelting Co 
Div 


Div. of 


of Riley 


Refrigeration 


w 


Wagner Electric Corp 
Walton Laboratories, Inc 
Walworth Company 
Waterloo Register Co 
Weil-McLain Co 
Weil Pump Co 
Weinman Pump Mfg. Co 
Weirton Steel Co 
Weksler Instruments Corp 
Western Engineering & Mfg. Co 
Wheatland Tube Co 
Whitlock Mfg. Co., The 
Wiedeke Co., The Gustav 
Will-Burt Company, The 
Williams Bermuda Corp 
Williams Gauge Co 
Wilson Engineering Co 
Wing Mfg. Co., L. J. Div 
Supply Mfg. Co., Inc 
Wiremold Co., The 
Witco Chemical Co 
W-K-M Div. of ACF Industries, Inc 
Wood's Sons Co., T. B 59 


Y 


The 


of Aero 


Yarnall-Waring Co 64 
Young Radiator Co 223 
Young Regulator Co 238 
Youngstown Sheet and Tube Co 18, 19 
York Corp., Subsidiary of Boro- 
Warner Corp 
Yuba Fandaire Div 
Industries, Inc 


Yuba Consolidated 
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You get both air supply and exhaust simultane- 
ously with the new Clarage TWINALATOR*. 
Unique, superior dual function air handling for 
all types of buildings. Definite money-saving ad- 
vantages: Requires only one opening, one motor, 


one drive, one starter. No make-up air unit neces- 


sary. Applications unlimited — well adapted to 


closed or semi-closed systems. Can be provided 


with heating coils and filters. Write today for 
Bulletin 552. CLARAGE FAN COMPANY, Kalama- 
zoo, Michigan. Clarage sales engineering offices 
are located in all principal cities. 


*Patented 
Trademark 





JOHNSON piston type 
damper operator 


Simplitied Design Assures Accurate, Trouble-Free Damper 

Operation 

® Long stroke design for maximum power... allows damper to be operated directly 
from piston rod for accurate, positive positioning. No linkage or levers to lessen 
power. Easily outperforms conventional operators. 

© Rugged, trouble-free construction. Spring and diaphragm are fully enclosed. 
Powered by age- and heat-resistant molded rubber or molded silicone diaphragms. 

e Adjustable stops permit limiting stroke in either direction. 

© Can be mounted in any position on damper frame, wall, or duct. 

e Attractive die-cast, non-corrosive body. 

® Available in choice of sizes and in single and two-stage models. Also available 
with Pilot Positioners for extreme accuracy of re-positioning. 


For complete information, write for Bulletin D-251. Johnson Service Company, 
Milwaukee 1, Wisconsin. Direct Branch Offices in Principal Cities. 


JOHNSON, CONTROL 


PNEUMATIC SYSTEMS 


DESIGN © MANUFACTURE © INSTALLATION © SINCE 1885 




















